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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS 
IN CALIFORNIA, 1916.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States during 
the year ending September 30, 1916.

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained in 
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc 
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscal year ending 
June 30, 1895, successive sundry bills passed by Congress have 
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara 
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June SO, 1895-1917.

1895........................................................... $12,500
1896........................................................... 20,000
1897 to 1900, inclusive........................................... 50,000
1901 to 1902, inclusive........................................... 100,000
1903 to 1906, inclusive........................................... 200,000
1907............................................................. 150,000
1908 to 1910, inclusive........................................... 100,000
1911 to 1917, inclusive........................................... 150,000

In the execution of the work many private and State organizations 
have cooperated either by furnishing data or by assisting in collecting 
data. Acknowledgments for cooperation of the first kind are made 
in connection with the description of each station affected; coopera 
tion of the second kind is acknowledged on pages 15 and 16.

Measurements of stream flow have been made at about 4,100 points 
in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1916, 1,290 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements are made at other points.

9



10 SURFACE WATEE SUPPLY, 1916, PART XI.

In connection with this* work data were* also collected in regard to 
precipitation, evaporation, storage, reservoirs, river profiles, and 
water power in many sections of the country and will be made avail 
able in water-supply papers from. time to time. Information in 
regard to publications relating to water resources is presented in the 
appendix to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream the "run-off" or "dis 
charge" is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth in inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, and acre-feet. 
They may be defined a& follows:

"Second-feet" is an abbreviation for "cubic feet per second." A 
second-foot is the rate of discharge of water flowing in a channel of 
rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed by the use of the factors given 
in the tables of convenient equivalents (p. 11).

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area.

"Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from, it in a given period were 
uniformly distributed on the surface. It is used for comparing run 
off with rainfall, which is usually expressed in depth in inches.

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com 
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:
"Stage-discharge relation," an abbreviation for the term "relation 

of gage height to discharge."
"Control," a term used to designate the section or sections of the 

stream below the gage which determines the stage-discharge relation 
at the gage. It should be noted that the control may not be the 
same sectioD or sections at all stages.

The " point of zero flow" for a gaging station is that point on the 
gage the gage height to which the surface of the river would tall 
if there were no flow.
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CONVENIENT EQUIVALENTS.
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The following is a list of convenient equivalents for use in hydraulic 
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Discharge 
(second- 
feet per 

square mile).

1. ..........
2...........
3...........
4...........
5...........
6...........
7. ....... ...
8...........
9...........

Run-off in inches.

Iday.

0.03719 
.07438 
.11157 
.14876 
.18595 
.22314 
.26033 
.29752 
.33471

28 days.

1.041 
2.083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372

29 days.

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707

30 days.

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 

10.041

31 days.

1.153 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 

10.376

NOTE. For part of a month multiply the run-oft for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Discharge 
(second- 

feet).

1. ..........
2...........
3...........
4...........
5...........
6...........
7...........
8...........
9...........

Run-off in acre-feet.

Iday.

1.983 
3.967 
5.950 
7.934 
9.917 

11.90 
13.88 
15.87 
17.85

28 days.

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8

29 days.

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7

30 days.

59.50 
119.0 
178.5 
238.0 
297.5 
357. tt 
416.5 
476.0 
535.5

31 days.

61.49- 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4

NOTE. For part of a month multiply the run-off for one day by the number of days. 

Table for converting discharge in second-feet into run-off in millions of cubic feet.

Discharge 
(second- 

feet).

1. ..........
2...........
3. ..........
4...........
5...........
6...........
7...........
8...........
9...........

Run-off in millions of cubic feet.

Iday.

0.0864 
.1728 
.2592 
.3456 
.4320 
.5184 
.6048 
.6912 
.7778

28 days.

2.419 
4.838 
7.257 
9.676 

12.10 
14.51 
16. °3 
19.35 
21.77

29 days.

2.506 
5.012 
7.518 

10.02 
12.53 
15.04 
17.54 
20.05 
22.55

30 days.

2.592 
5.184 
7.776 

10.37 
12.96 
15.55 
18.14 
20.74 
23.33

31 days.

2.678 
5.356 
8.034 

10.71 
13.39 
16.07 
18.75 
21.42 
24.10

NOTE. For part of a month multiply the run-off for one day by the number of days.
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Table far converting discharge in seoond-feet into run-off in millions of gallons.

Discharge 
(second- 

feet).

1. ..........
2. .........
3...........
4...........
5...........
6...........
7...........
8...........
9...........

Run-off in millions of gallons.

1 day.

0.6463 
1.293 

- 1.939 
2.585 
3.232 
3.878 
4.524 
5.171 
5.817

28 days.

18.10 
36.20 
54.30 
72.40 
90.50 

108.6 
126.7 
144.8 
162.9

29 days.

18.74 
37.48 
56.22 
74.96 
93.70 

112.4 
131.2 
149.9 
168.7

30 days.

19.39 
38.78 
58.17 
77.56 
96.95 

116.3 
135.7 
155.1 
174.5

31 days.

20.04 
40.08 
60.12 
80.16 

100.2 
120.2 
140.3 
160.3 
180.4

NOTE. For part of a month multiply the run-off for one day by the number of days  

Table for converting velocity in feet per second into velocity in miles per hour,
[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly: 1 mile per hour=1.4666 

feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Feet per

(units).

0. ........
1. ........
2.........
3.........
4.........
5.........
6.........
7.........
8.........
9.........

0

0.000
.682

2.05
2.73
3.41
4.09
4.77
5.45
6.14

1

0.068
.750

1.43
2.11
2.80
3.48
4.16
484
5.52
6.20

Mil

2

0.136
.818

1.50
2.18
2.86
3.55
4.23
4.91
5.59
6.27

es per he

3

0.205
.886

1.57
2.25
2.93
3.61
4.30 .
4.98
5.66
6.34

ur for te

0.273
.995

1.64
2.32
3.00
3.68
4.36
5.05
5.73
6.41

tiths of ft

5

0.341
1.02
1.70
2.3&
3.07
3.75
4.43
5.11
5.80
6.48

wt per s«

6

0.409
1.09
1.77
2.45
3.14
3.82
4.50
5.18
5.86
6.55

scond.

7

0.477
1.16
1.84
2.52
3.20
3.89
4.57
5.25
5.93
6.61

8

0.545
1.23
1.91
2.59
3.27
3.95
4.64
5.32
6.00
6.68

9

0.614
1.30
1.98
2.6J
3.31
4.02
4.70
5.39
6.07
r.75

1 second-foot equals 40 California miner's inches (law of Mar. 23, 1901). 
1 second-foot equals 38.4 Colorado miner's inches. 
1 second-foot equals 40 Arizona miner's inches.
1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per 

minute; equals 646,317 gallons for one day. 
1 second-foot for one year (365 days) covers 1 square mile 1.131 feet or 13.572 inches

1 second-foot for one year (365 days) equals 31,536,000 cubic feet. 
1 second-foot equals about 1 acre-inch per hour. 
1 second-foot for one year (365 days) equals 724 acre-feet. 
1 second-foot for one day covers 1 square mile 0.03719 inch deep. 
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one 

day.
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month. 
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month. 
1,000,000,000 cubic feet equals 386 second-feet for one 30-day month. 
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month. 
100 California miner's inches equals 18.7 United States gallons per second. 
100 California miner's inches for one day equals 4.96 acre-feet. 
100 Colorado miner's inches equals 2.60 second-feet. 
100 Colorado miner's inches equals 19.5 United States gallons per second. 
100 Colorado miner's inches for one day equals 5.17 acre-feet. 
100 United States gallons per minute equals 0.223 second-foot. 
100 United States gallons per minute for one day equals 0.442 acre-foot.
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Of DATA. IS

1,000,000 United States gallons per day equals 1.55 second-feet. ,, ,
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-feet.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second,
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
1J horsepower equals about 1 kilowatt.
_ . . . . ... Second-feetXfall in feet , ,To calculate water power quickly:       jj      =net horsepower on

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October 
1, 1915, and. ending September 30, 1916. At the first of January 
n most parts of the United States much of the precipitation in the 
preceding three months is stored as ground water, in the form of 
snow, or in ponds, lakes, and swamps, and this stored water passes 
off in the streams during the spring break-up; at the end of Septem 
ber, on the other hand, the only stored water available for run-off is 
possibly a small quantity in the ground; therefore the run-off for a 
year beginning October 1 is practically all derived from precipitation 
in that year.

The base data collected at gaging stations (PL I, S) consists of rec 
ords of stage, measurements of discharge, and general information 
used to supplement the gage heights and discharge measurements in 
determining the daily flow. The records of stage are obtained either 
from direct readings on a staff gage or from a water-stage recorder 
(PI. II) that gives a continuous record of the fluctuations. Measure 
ments of discharge are made with a current meter by the general 
methods outlined in standard textbooks on the measurement of river 
discharge.

From the discharge measurements, rating tables are prepared that 
give the discharge for any stage, and these rating tables, when applied 
to the gage heights, give the daily discharge from which the monthly 
and yearly mean discharge is determined.
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The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving records 
of discharge measurements, a table showing the daily discharge of 
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage height and records of discharge measurements 
are published.

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con 
ditions that may affect the constancy of the stage-discharge relation, 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of channel, and the cause and effect of back 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum 
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in second- 
feet corresponding to the mean of the gage heights read each day. At 
stations on streams subject to sudden or rapid diurnal fluctuation the 
discharge obtained from the rating table and the mean daily gage 
height may not be the true mean discharge for the day. If such 
stations are equipped with water-stage recorders the mean daily 
discharge is obtained by averaging the discharge at regular intervals 
during the day or by use of the discharge integrator, an instrument 
operating on the principle of the planimeter and containing as an 
essential element the rating curve of the station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day, it does not 
indicate correctly the stage when the water surface was at crest 
height and the corresponding discharge was consequently larger than 
given in the maximum column. Likewise, in the column headed 
"Minimum" the quantity given is the mean flow for the day when 
the mean gage height was lowest. . The column headed "Mean" is the 
average flow in cubic feet for each second during the month. On 

'this average flow computations recorded in the remaining columns, 
which are defined on page 10, are based.

ACCURACY OF FIELD DATA AND COMPUTED RECORDS.

The accuracy of stream-flow data depends primarily (1) on the 
permanency of the stage-discharge relation and (2) on the accuracy 
of observation of stage, measurements of flow, and interpretation of 
records.

A paragraph in the description of the station or footnotes added 
to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating
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curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage height to the 
rating table to obtain the daily discharge.

For the rating tables "well defined" indicates, in general, that 
the rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. These 
notes are very general and are based on the plotting of the individual 
measurements with reference to the mean rating curve.

The monthly means for any station may represent with high 
accuracy the quantity of water flowing past the gage, but the figures1 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by the inclusion of large non- 
eontributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the 
flow of the river above the station. "Second-feet per square mile" 
and "run-off (depth in inches)" are therefore not computed if such 
errors appear probable. The computations are also omitted for 
stations on streams draining areas in which the annual rainfall 
is less than 20 inches. All figures representing "second-feet per 
square mile" and "run-off (depth in inches)" previously published 
by the Survey should be used with caution because of possible 
inherent sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than prelimi 
nary estimates; the tables of daily discharge allow more detailed 
studies of the variation in flow. It should be borne in mind, how 
ever, that the observations in each succeeding year may be expected 
to throw new light on data previously published.

COOPERATION.

Investigation of the water resources of California is being carried 
on by the United States Geological Survey, in cooperation with the 
State in accordance with acts of the State legislature, approved 
March 16, 1903, March 20, 1905, March 11, 1907, and April 22, 1909, 
empowering the State authorities to enter into contracts with the 
Director of the United States Geological Survey for the purpose of 
making topographic maps, gaging streams, and surveying reservoir 
sites and canal locations for the conservation and utilization of the 
flood and storm waters of the State. The work for the year 1915-16 
was maintained in accordance with the contract approved by the 
State board of control and signed by W. F. McClure, State engineer.

Additional funds for the maintenance of river measurement stations 
were furnished by the State Water Commission of California. The 
members of the commission are W. A. Johns tone, president; Irving
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Martin, A. E. Chandler; Hiram W. Johnson, governor; and W. F. 
McClure, State engineer. Josephine A. Patten is secretary.

The entire expense of the stream-flow investigations in Tuolumne 
River drainage basin for the Hetch Hetchy project is paid by the 
city and county of San Francisco, through M. M. O'Shaughnessy, city 
engineer.

Assistance in the maintenance of river-measurement stations was 
furnished by the United States Forest Service, United States Weather 
Bureau, United States Indian Office, United States Bureau of Fish 
eries, Yosemite National Park, county of Los Angeles, Santa Barbara 
Water Commission, Volcan Land & Water Co., Cuyamaca Water Co., 
Sweetwater Water Co., Southern California Edison Co., the Turlock, 
Modesto, Oakdale, and South San Joaquin irrigation districts, and 
W. S. Post.

Many complete estimates of run-off, gage-height records, and dis 
charge measurements are furnished by various Federal bureaus, 
private companies, and individuals who are interested in the water 
resources of California. This cooperation is acknowledged and 
explained in the descriptions that precede the records.

The work in Oregon was carried on under a cooperative agree 
ment with the State through John H. Lewis, State engineer. Finan 
cial cooperation was also furnished by the United States Indian Office, 
Goose Lake Valley Irrigation Co., and Rogue River Valley Canal Co.

DIVISION OF WORK.

The data for stations in California were collected and prepared for 
publication under the direction of H. D. McGlashan, district engineer, 
by F. C. Ebert, Lasley Lee, Charles Leidl, J. H. Morgan, C. J. Emer 
son, J. F. Kunesh, H. M. Stafford, C. P. Firestone, J. C. Dort, H. J. 
Tompkins, and M. B. Trelease.

Data for stations in Oregon were collected and prepared for pub 
lication under the direction of F. F. Henshaw, district engineer, 
by C. L. Batchelder, J. E. Stewart, R. C. Briggs, H. W. Humphrey, 
J, J. Hubbell, and George Sargent.

The manuscript was assembled by B. J. Peterson.

SOUTHERN CALIFORNIA FLOODS OF JANUARY, 1916.

The rains that swept southern California in mid-January, 1916, 
fell upon ground which was already saturated. The water was 
therefore rapidly carried into the stream channels, producing torrents 
that overran their banks and devastated wide areas of the most 
fertile land in the State. In the following table is shown the crest 
discharge of streams in southern California for the floods in January, 
1916. Detailed information concerning the floods and the damage 
done is contained in Water-Supply Paper 426.1

i McGlashan, H. D., and Ebert, F. C., Southern California floods of January, 1916: IT. S. Geol. Survey 
Water-Supply Paper 426, 1918.
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Crest discharge of streams in southern California for January, 1916.

17

Station.

Cottonwood Creek at Morena
Reservoir.

ervoir.

 Sweetwater River near Descanso.

Sweetwater River at Rudolph
ranch. 

Sweetwater River near Jamacho .
Sweetwater River at Sweetwater

Reservoir. 
San Diego River at diverting

Dam. 
Do..........................

Son Diego River at Capitan
Grande dam site.

San Diego River at San Diego. . . . 
Boulder Creek at Cuyamaca

Reservoir.

Switzer Canyon at San Diego .... 
Santa Ysabel Creek near Mesa

Grande. 
Do..........................

Sanlla Ysahel Creek near Ramona
Do..........................

San Dieguito River at Carroll
dam site. 

Santa Maria Creek near Ramona. 
San Luis Rey River near Mesa

Grande. 
Do.......................... 

San Luis Rey River near Pala . . .
San Luis Rey River at Ocean-

side. 
Do..........................

Santa Ana River near Mentone . .
Santa Ana River at San Bernar- 

dino ..........................
Lytle Creek at San Bernardino. . 
San Jacinto River near San

Jacinto. 
San Jacinto River near Elsinore.
South Fork San Jacinto River at

Hemet Reservoir.

Los Angeles River at Los Ange
les. 

Los Angeles River near Domin-
guez Junction. 

Arroyo Seco near Pasadena .....

Date.

Jan. 27

...do....

...do....

...do....

...do....

...do....

...do....

...do....

Jan. 27

...do....

...do.... 

...do....

...do....

...do....

Jan. 17

...do....

...do.... 
Jan. 17

Jan. 27 
...do....
Jan. 17

Jan. 27

....do...
Jan. 18

Jan. 28
Jan. 27

Jan. 18

Jan. 17

...do....

Time.

4.00 to 6.00 p. .....

4.30 to 5.30 p.m...

6a.m.............

7p. m............. 
6p. m.............

7 a. m.............

5p.m............

4.30p.m..........

p. m.

9.40a.m..........

9.30a.m..........

Gage 
height.

Feet.

25.1

..........

11.0

21.2

15.9 
12.8

18.0 
18.1

..........

19.0

12.0

9.3

18.7

Drainage 
area.

Square 
miles-. 
120

98.6

69.8
43.7

112
135

. 172
181

102

102
189

375
434 

12

74.9
3.35 

53.4

53.4
110
110
299

57.3 
209

209
322
565

565
189

""ios""

717
65.8

222

16.4

216

Dis- 
charge.

Second- 
feet. 
15,356

a23,500

18,100
9,870

24,295
27,530

43,002
45,500

4,710

15,800
636,300

70,200
75,000 
2,393

18,600
668 

10,600

21,100
14,300
28,400
72,100

7,140 
24,400

58,600 
75,000
40,000

95,600
29,100

40,000
16,000 
30,000

14,000
9,550

40,000
7,268

31,113

3,150 
6,215

18,600

Run-off 
per 

square 
mile.

Second- 
feet. 

128

238

259
226
217
204

250
251

46

155
192

. 187
173 
199

248
188 
199

395
130
258
241

125 
117

280 
233

71

169
154

'""278"

19.5
145

180

192

 Reported by George Cromwell, city engineer, San Diego. (See Engineering News, vol. 75, No. 15, p. 718.) 
6 Mean of two estimates computed from cross sections and slope data.

GAGING-STATION RECORDS.

TIA JUANA RIVER BASIN. 

COTTONWOOD CREEK AT MORENA RESERVOIR, CAT*

LOCATION. In the SW. J sec. 14, T. 17 S., R. 4 E., three-fourths of a mile north of 
Morena Butte, If miles above mouth of Hauser Greek, and 8J miles upstream from 
Barrett dam, San Diego County.

DRAINAGE AREA. 119.5 square miles (reported by George Cromwell.)
ELEVATION. About 3,000 feet above sea level. 

40533° 18 WSP 441  2
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DISCHARGE. Computed from gage-height record showing storage in reservoir, cor 
rected for waste through spillways and outlet tower.

SPILLWAY. Consists of 12 openings, each 8J feet long, controlled by independent 
radial gates. All gates were open until 7 a. m. January 29, 1916, when 11 were 
closed. At 11 a. m. January 29, 6 gates were opened and at 5 p. m. the remainder 
were opened. January 30 at 7 a. m. all gates were closed. Two gates were opened 
at 1 a. m. January 31, and the rest at 6 p. m.

Average depth of water in spillway was as follows: January 28, 4.00 feet; Jan 
uary 29, 3.25 feet; January 31, 3.00 feet. Considerable drift collected at the spill 
way and interf erred with the operation of the gates.

Maximum capacity of spillway, 5,380 second-feet; of outlet tower, 483 second- 
feet.

OUTLET TOWBK. There are five valves in the tower. No. 4, at 99.5 feet, was opened 
January 28 at 1.30 a. m. and closed January 29 at 6.30 a. m. No other valves were 
open during the month.

MAXIMUM DISCHARGE JANUARY, 1916. January 27, 7 a. m. to 4 p. m., 8,785 second- 
feet; 4 p. m. to 6 p. m., 15,356 second-feet; 6 p. m. to 12 p. m., 13,344 second-feet. 
January 28, 12 a. m. to 7 a. m., 3,157 second-feet,

The following table contains data furnished by George Cromwell, city engineer, 
San Diego, Gal.

Gage height (in feet) and discharge of Cottonwood Creek at Morena reservoir, Cal., for
January, 1916.

Day (7 a. m.).

Jan. 1.. .........

5...........

6...........
7...........

g
10......:....

ll...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Feb. 1. ..........

Gage-heighi 
(feet).

118.68 
118. 70 
118. 71 
118.73 
118. 77

118.79 
118. 82 
118.84 
118. 89 
118. 92

119. 11 
119. 17 
119. 19 
119. 21 
119. 72

120.01 
124. 19 
130.00 
134.20 
135. 21

135. 80 
136. 17 
136. 51 
136.80 
137. 15

137.64 
138.40 
150.50 
149. 50 
149.00 
149.50 
148.50

Storage 
(million 
gallons).

5,189 
5,193 
5.195 
5,199 
5,208

5,212 
5,217 
5,221 
5,231 
5,237

5,275 
5,287 
5,291 
5,295 
5,398

5,475 
6,385 
7,854 
9,102 
9,420

9,634 
9,754 
9,863 
9,956 

10,071

10,240 
10,511 
14,450 
15,000 
14,775 
15,000 
14,552

Waste.

Million 
gallons.

768 
1,728 

900

659

Acre-feet.

2,357.6 
5,304.9 
2,763 0.

Run-off from drainage basin.

Million 
gallons.

4 
2 
4 
9
4

5 
4 

10 
6 

38

12 
4 
4 

103
77

910 
1.469 
1,248 

318 
214

120 
109 
93 

115 
169

271 
5,707 
1,278 

675 
225 
211

Acre-feet.

12.3 
6.1 

12.3 
27.6 
12.3

15.4 
12.3 
30.7 
18.4 

116.7

36.0 
12.3 
12.3

416.8 
236.4

2,793.7 
4,509.8 
3,831.4 

976.3 
656.9

368.4 
334.6 
285.5 
353.1
518.8

831.9 
17,520.* 
3,923.5 
2,072.3 

690.7 
647.7

Second- 
feet. '

6.2 
3.1 
6.2 

13.9 
6.2

7.7 
6.2 

15.5 
9.3

58.8

18.6 
6.2 
6.2 

1S9.4 
119.2

1,408.6 
2,273.0 
1,931.0 

492.3 
331.7

185.7 
168.7 
143.9 
178.2 
261.6

419.5 
8,834.3 
1,978.3 
1,044.8 

348.2 
326.6

Total run-off for month:
Acre-feet..........................
Depth in inches on drainage area.,

41,200
6.43
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COTTONWOOD GREEK NEAR DULZURA, CAL.

LOCATION. In the SW. £ sec. 15, T. 17 S., R. 3 E., at Barrett dam, 1£ miles below 
intake of Dulzura conduit, and about 17 miles northeast of Dulzura, San Diego 
County. Pine Valley Creek enters 1 mile and Lyons Creek half a mile above the 
station.

DRAINAGE AREA. 246 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 1, 1906, to December 31, 1915. Later records, col 

lected by city of San Diego, withheld because of pending litigation.
GAGE. Two vertical staff gages have been in use since 1909. The upper, which is 

fastened to upstream face of dam on left bank, indicates depth of water on crest; 
the lower, which is fastened to upstream face of dasa between flume and right 
bank, at datum 2.50 feet lower than that of the upper gage, is read when no water 
is flowing over crest of dam. Previous to 1909 several gages with independent 
datums were.used.

DISCHARGE MEASUREMENTS. Made at low concrete dam back of which sand and 
gravel have been deposited to the level of its crest. At low stages the flow is 
restricted to a rectangular wooden flume through the wall of the dam, but at 
highs tages the flow is over the entire length of the crest, which is 61 feet. Meas 
urements are made by wading except at high stages, when only float measure 
ments have been obtained.

CHANNEL AND CONTROL. Bed of creek above and below dam composed principally 
of sand; shifting. Dam acts as artificial control for station.

EXTREMES OF DISCHARGE. 1906-1915: Maximum mean daily discharge, 5,800 
second-feet March 24, 1906; dry for several months every year since completion 
of Dulzura conduit in January, 1909.

DIVERSIONS. Dulzura conduit diverts water from Cottonwood and Pine Valley 
creeks, about half a mile above their junction, into Dulzura Creek drainage basin. 
Total monthly discharge of conduit: October, 1915, dry; November, 1915, 96 
acre-feet; December, 1915, 29.3 acre-feet.

REGULATION. Morena reservoir on Cottonwood Creek, about 8 miles above Barrett 
dam, has a capacity of 46,000 acre-feet. The stored water is released when needed 
for Dulzura conduit. January, 1, 1916, reservoir gage read 118.68 feet, showing 
15,900 acre-feet of storage.

COOPERATION. Records showing discharge in gallons per day furnished by the city 
of San Diego through F. M. Lockwood, manager of operation. Daily discharge 
converted into second-feet and monthly discharge computed by Engineers of 
United States Geological Survey.

Daily discharge, in second-feet, of Cottonwood Creek near Dulzura, Cal., for the period
Oct. 1 to Dec. 31, 1915.

Day.

1... ......
2.........
3.........

5.........

6.........
7.........
8.........
9.........

10.........

Oct.

3.9
3.6
3.6
4 0
3.4

3.3
3.4 * 1

3.0
3.1

Nov.

3.4
i i
3.4
1 7

3.7

3.7
3.6
3.6
3.4
4.5

Dec.

6.3
6.4
6.8

11.1
12.6

9.8
8.3
7.6
7.0
6.6

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

Oct.

3.4
3.6
4.2
4.2
4.2

4.4
4.0

3.9
3.6

Nov.

4.0

3.4
3 A

3.4

5.7
7.3
7.1
6.8
6.4

iW.

6.7
6.7
6.7

11.8
19.3

9.6
9.6

10.1
10.1
10.1

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

3.7
3.7
3.9
4.4
4.7

4.7
4.5
0 Q

3.0
3.1
i i

Nov.

6.5
6.6
6.7
6.8
6.8

6.8
7.3
7.1
a Q

6.9

Dec.

10.1
8 0

7.5
5.7
4.8

4.5
3 C

4.5
7.5

10.5
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Monthly discharge of Cottonwood Creek near Dulzura, Cal.,/or the period Oct. 1 to Dec.
31, 1915.

Month.

Discharge in second-feet.

Maximum.

4.7 
7.3 

19.3

Minimum.

3.0 
3.4 
3.5

Mean.

3.79 
5.30 
8.20

Run-off 
(total in 

acre-feet).

233 
309
fM

1,050

SWEETWATEB RIVER BASIN. 

SWEETWATER RIVER NEAR DESCANSO, GAL.

LOCATION. In the SE. \ sec. 25, T. 15 S., R. 3 E., at Ellis ranch, 2 miles below mouth 
of Guatay Creek, and about 1^ miles below Descanso, San Diego County.

DRAINAGE AREA. 43.7 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 21, 1905 to September 30, 1916.
GAGE. Staff in three sections on left bank at concrete control, a short distance below 

intake of Ellis ditch; destroyed by high water January 23, 1916. February 18, 
1916, a vertical staff at an independent datum was fastened to large boulder on 
left bank 150 feet upstream from the gage washed out January 23; readings Feb 
ruary 6-17 referenced to datum of this gage. Beginning June 11, 1916, gage read 
ings were obtained from a new low-water section installed at site of gage destroyed 
January 23 with datum 0.93 foot lower than that of gage installed February 18. 
Gage read by C. H. Ellis.

CHANNEL AND CONTROL. Bed of channel composed of sand and fine gravel; shifting. 
Banks high in most places and not likely to be overflowed. October 11, 1914, a 
concrete control was constructed across channel opposite original gage; stage of 
zero flow, gage height of 0.5 foot, the elevation of lowest part of crest of control. 
Control was practically destroyed by flood in January.

EXTREMES OF DISCHARGE. Maximum stage during year, January 27 (discharge, 
9,870 second-feet, computed from cross section and slope); practically no flow 
during September.

1905-1916: Maximum stage. January 27, 1916; no flow during parts of 1910, 
1911, 1913, and 1916.

DIVERSIONS. About 0.3 second-foot diverted above gage for irrigation on Ellis ranch.
REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Fairly well defined rating 

curves used October 1 to January 2, January 13-23, February 6 to June 10, June 
11-17, and June 28 to September 30. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table; 
shifting-control method used June 18-27. Records fair.
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Discharge measurements ofSweetwater River near Descanso, Cal., during the year ending
Sept. SO, 1916.

Date.

Oct. 6
Dec. 7
Feb. 6

7
18
19

Mar. 13
18
19

Made by  

F. C. Ebert. .........
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............

Gage 
height.

Feet. 
0.92
1.08
J.50
1.45
1.00
1.04
.88
.78
.79

Dis 
charge.

Sec.-ft. 
0.4
2.6

186
161
72
74
65
46
48

Date.

Apr. 13
22
24

May 7
8

17
28

July 16
Aug. 13

15

Made by 

F. C. Ebert..........
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............

P.O. Ebert..........
.....do...............
.....do...............

Gage 
height.

Feet. 
.75
.64
.61
.48
.50

ol.OO
.82
.82
.87
.67
.75

Dis 
charge.

Sec.-ft. 
48
35
33
21
22
11
4.6
3.3
5.0
0.6
1.9

a New low-water, gage; corresponding gage height on old gage was 0.07 foot. 
NOXB. All measurements Feb. 6 to May 8 refer to gage installed Feb. 18,1916.

Daily discharge, in second-feet, of Sweetwater River near Descanso, Cal., for the year
ending Sept. SO, 1916.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9
10..........

11..........
12..........
13..........
14..........
16..........

16..........
17.... 
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

1.3
1.1
1.1
1.1
1.1

1.1
1.1
1.1
1.1
.9

.9

.9

.9

.8

.8

.8

.9

.9

.9

.9

.9

.9

.9
1.0
1.1

1.1
1.1
1.1
1.1
1.2
1.2

Nov.

13
1.3
1.3
1.3
1.3

1.4
2.1
1.5

10
204

20
1.4
1.0
.9
.6

.6

.6 

.7

.7

.7

.7

.7

.7

.7

.7

.7

.9
1.0
1.0
1.0

Dec.

1.0
1.0
1.1
7.5
11

4.7
3.3
2.7
2.7
2.7

2.3
2.3
2.5
12
16

12
9
5.5
4.7
3.9

3.9
3.5
3.3
2.9
2.6

2.3
2.3
2.3
5.5
10
13

Jan.

15
13

19
21
137

502
2,060 
1.620

769
618

570
642

2,420

Feb.

17Q
167
179
129
123

115
111
109
105
102

98
88 
77
82
77

77
71
69
66
66

74
84
79

111

Mar.

133
127
111
106
129

100
80
82
79
74

66
62
59
56
53

53
53 
52
47
55

76
123
144
131
119

111
98
84
76
71
72

Apr.

73
74
71
66
58

57
57
56
53
50

61
61
49
47
44

42
38
37
36
38

36
33
31
31
29

28
28
27
27
26

May.

28
26
26
25
25

25
26
22
22
22

21
21
20
20
20

20
20 
20
18
18

18
18
18
18
18

18
17
17
17
17
17

June.

16
16~15

13
12

12
, 11

11
11
11

15
16
10
7
6

5
5 
5
4
3.5

3.5
4.5
4.5
5
5

4.5
4.5
4.4
4.4
4.4

July.

4.7
4.9
4.9
4.6
4.4

4.4
4.4
4.4
4.4
4.4

4.4
4.4
4.4
13
7.6

6.1
4.9 
4.4
3.5
3.8

3.5
3.0
2.6
2.6
2.2

2.2
2.2
2.2
2.,2
2.0
1.9

Aug.

1.7
1.5
1.1
.8
.6

.6

.7

.7

.8

.8

.8

.8

.8

.6

.6

.6

.6

.6

.6

.6

.6

.3

.2

.1
14.0

4.4
.9
.4
.2
.1
.1

NOTE. No record Jan. 3-12 and Jan. 24 to Feb. 5. Gage not read Feb. 17 and July 1; discharge inter 
polated. Practically no flow Sept. 1-30.
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Monthly discharge of Sweetwater River near Descanso, Cal.,for the year ending Sept.
SO, 1916.

Month.

February ft-29 .. .........................................

May

July....................................................

Discharge in second-feet.

Maximum.

1.3
204 

16 
179. 
144 

74 
28 
16 
13 
14 

.0

Minimum.

0.8 
.6 

1.0 
66 
47 
26 
17 
3.5 
1.9 
.1 
.0

Mean.

1.01 
8.69 
5.14 

102 
86.5 
45.1 
20.5 
8.24 
4.15 
1.20 
.0

Run-off 
(total in 

acre-feet).

62 
517 
316 

4,860 
5.320 

, 2,680 
1,260 

490 
255 

74 
0

SWEETWATER RIVER NEAR DEHESA, CAL.

LOCATION. In the NW. \ NW. 1 sec. 20, T. 16 S., R. 2 E., 1,000 feet below mouth 
of Lawson Creek, and about 3 miles southeast of Dehesa, San Diego County.

DRAINAGE AREA. 112 square miles (measured on topographic maps).
RECORDS AVAILABLE. December 4, 1913, to July 31, 1916, when station was dis 

continued.
GAGE. Vertical staff in two sections, bolted to solid rock just above control; de 

stroyed by the flood January 17, 1916. New staff at an independent datum 
installed at same site March 19, 1916. Gage read by J. B. Rainley.

DISCHARGE MEASUREMENTS. Made from cable 200 feet below concrete control or 
by wading. Equipment destroyed by floods in January, 1916.

CHANNEL AND CONTROL. Bed of channel composed of shifting sand on solid rock; 
concrete control, extending to bed rock, was raised 1 foot 4 inches December 8, 
1915. Banks high; not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 15.5 feet from to 3 
5 p. m. January 27 (discharge, computed from cross section and slope, 24,295 * 
second-feet); practically no flow during October.

1913-1916: Maximum stage recorded, 15.5 feet January 27, 1916 (discharge, 
24,295 second-feet); practically no flow August 12 to October 31, 1915.

DIVERSIONS. About 0.3 second-foot is diverted for irrigation at Ellis ranch near 
Descanso.

REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Rating curve used Ma_rch 19 

to July 31 fairly well denned. Gage read to hundredths twice daily. Daily dis 
charge March 19 to July 31 ascertained by applying mean daily gage height to 
rating table. Daily discharge October 1 to January 5 determined from rating 
curves covering short periods and by shifting-control method. Discharge Janu 
ary 5 to March 18 not determined. Records fair.

Field data obtained by J. F. Covert; computations by F. C. Finkle.
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Discharge measurements of Sweetwater River near Dehesa, Cal., during the year ending
Sept. SO, 1916.

Date.

18
18
20 
23
23
26
26
29

Made by 

F.C.Ebert.. ........

C.F.Fulton.........
H. D. McGlashan.... 
C. F. Fulton.........

.....do................

.....do................

Gage 
height.

Feet. 
0.23

.23

.23

.17 

.20

.20

.18

.18

.22

Dis 
charge.

Sec.-ft. 
3.9
7.2
6.8
4.7 
4.7
4.8
4.2
4.0
7.1

Date.

Mar. 20
30

15
22
29

May 5

July 21

Made by 

J. B. Kainey. ........
.....do................
.....do................
.....do................ 
.....do................
.....do................
.....do................
.....do................

Gage 
height.

Feet. 
1.88
2.03
1.78
1.63 
1.43
1.28
1.08
.50
.36

Dfe- 
charge.

Sec.-ft. 
99
Oft
S3.

85 
67
59
46
14
7.1

NOTE. New gage at independent datum installed Mar. 19, 1916.

Daily discharge, in second-feet, of Sweetwater River near Dehesa, Cal., for the year ending
Sept. SO, 1916.

Day.

1. ..........................
2...........................

4...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18......................... .
19...........................
20......................... .

21......................... .
22...........................
23......................... .
24.. ........... ..............
25...].......................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

0.1
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Nov.

1.5

.5

.4

Dec.

4
4
4

4

4
6.5
9

7

4.5

7
8
7.5

Jan.

7.5
7.5
7.5
7.5
7.5

Mar.

95
108

117
121
153
137
127

119
114
110
108
104
97

Apr.

95
91
95
99
95

91
88
87
82
83

83
87
82
82
80

76
74
73
72
68

62
65
63
61
59

58
58
58
57
57

May.

54
52
51
50
47

46
46
46
46
46

46
46
45
44
44

41
42
42
42
4fi

49
42
40
39
40

37
36
35
35
35
34

June.

33
32
30
29
29

28
26
26
24

. 22

22
20
15
13
12

13
13
13
13
13

13
14
11
11
11

11
9.0
8.5
8.0
8.0

July.

9 A
7.5
7.5
7.0
7.0

4 9
4 O
3.6
3.6

4 9
3 0

6.0
17
18

9 E

7.5
7.5
7.0
6.0

5.5
4.4
3 0

3.8
3 0

3 0

3.0
3 (\

3.0
3 A
3 A

Monthly discharge of Sweetwater River near Dehesa, Cal., for the year ending Sept. 30,1916.

Month.

October..................................................
April.....................................................
May.... . ... .... . . ......... .............

July......................................................

Discharge in second-feet.

Maximum.

0.1 
99
54 
33
18

Minimum.

0.1 
57 
34 
8.0 
3.0

Mean.

0.10 
76.0 
43.1
17.7 
6.05

Run-off 
(total in 

acre-feet).

6 
4.520 
2,650 
1,050 

372
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SWEETWATER RIVER AT SWEETWATER DAM, CAL.

The following table was prepared by J. F. Covert, chief engineer, 
Sweetwater Water Co., for court use. It is known as Exhibit L in 
the Neuman case and Exhibit J in the Sutliff case. Sweetwator 
reservoir is on Sweetwater River about 6^ miles northeast of National 
City, San Diego County. The drainage area tributary to the reser 
voir is 181 square miles (measured on topographic and military sur 
vey maps). The table shows the natural flow of Sweetwater River 
as computed from the run-off from the drainage basin stored in the 
reservoir, the waste through the blow-off, over the spillway and 
parapet, and through the breaks in the dam.

Discharge, in second-feet, of Sweetwater River at Sweetwater dam, Cal., for the period
Jan. 16-31, 1916.

Date.

Jan. 16 
16-17 

17 
17 
17 
17 
17 
17 

17-18 
18 
18 
18 
18 
18 
18 

18-19 
19 

19-20 
20 

20-21 
21 

21-22 
22 
22 

22-23 
23 

23-24 
24 

24-25 
25-26 
26-27 

27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

27-28 
28 
29 
30 
31

Time.

8a. m. to 11 a. m..... 
11 a. m. to 3.15 p. m. . 
3.15 p. m. to 5.15 p. m 
5.15 p. m. to 9 p. m... 
9 p. m. to 11 p. m .... 
lip. m. to 3 a. m.....

5 p. m. to 8.30 p. m... 
8.30p.m. to 10.30 p. m 
10.30 p. m. to 4.30 a. m 
4.30 a. m. to 5 p. m. . . 
5 p. m. to 6 a. m...... 
6 a. m. to 5 p. m...... 
5 p. m. to 7 a. m...... 
7 a. m. to 5 p. m...... 
5p. m. to 5a. m...... 
5a. m. to8a. m......
8a. m. to5p. m...... 
5 p. m. to 8 a. m...... 
8a. m. to5p. m...... 
5p. m. to 7 a. m...... 
7 a. m. to 5 p. m...... 
5 p. m. to 7 a. m...... 
7a. m. to7a. m...... 
7a. m. to 4.30 a. m... 
4.30 a. m. to 7a. m... 
7a. m. to9a. m...... 
9 a. m. to 11 a. m..... 
11a.m. to 11.45a.m.. 
11.45 a. m. to Ip. m.. 
Ip. m. to 2.20 p. m... 
2.20 p. m. to 4.08 p. m 
4.08 p. m. to 4.30 p. m. 
4.30p.m. to 5.30 p.m. 
5.30p.m. to 6.30 p.m. 
6.30p.m. to 9 p. m... 
9 p. m. to 8 a. m...... 
8 a. m. to 5 p. m......

Accumu 
lative 

run-off.0

809 
4,215
6,050
4,185 
4,185 
5,950 
9,090 
5,580 
6,130 
6,130 
1,740 
2,500 
2,500 
1,488 

802 
-689 

-1,248 
-1, 186 
-1,023 

-495 
-600 
-87

339 
331
318 
225 
215.5 
126.5 
112-8 
77.2 

1,850 
1,928 
1,948 
7,790 

13,060 
17,180 
24,200 
16,280 

-2,550 
-43,300 
-31,050 
-9,870 
-5,970 
-1,288 

-481
-369. 5

Waste.

Through 
blow-off.

232 
232 
232 
232 
232 
232 
232 
232 
372 
719 
720 
721 
719 
716 
714 
711 
709 
706 
181 
181

""326*" 

347 
368 
368 
368 
408 
448.5 
449 
444 
434 
419.8 
400 
429 
469 
469

Spillway.

560 
1,6^9 
2,358.2 
2, 775. 7 
3,220 
3,658 
3,932 
3, 737. 6 
3,297.7 
2,606.7 
1,586.5 

883 
518.5 
340.5 
157.5

23.8
83.1

190.6 
316 
545 
895 

1,314 
1,803 
2,826 
4,063 
4,953.4 
5,460.4 
5,503 
5,049 
2,314

Over 
parapet.

3,860 
8,530 
9,090 
4,420

Through 
breaks.

8, 181 
33,008 
70,487 
59,902 
25,050 
14,570 
5,649 
4,022 
2,640

Total dis 
charge.*

809 
4,215 
6,050 
4,417 
4,417 
6,182 
9,322 
5,812 
6,922 
7,991 
4,330 
5,648 
6,439 
5,866 
5,455 
3,768 
2,766 
2,135 
1,274 
1,097 

625 
434 
339 
339 
331 
318 
225 
239 
210 
304 
393 

2,395 
3,149 
3,609 
9,961 

16,254 
21,611 
33,421 
38,900 
45,500 
37,100 
31,600 
15,600 
9,000 
4,790 
4,000 
2,740

Mean 
daily dis 
charge.

1,530 

.5,870

5,900

2,770 

1,440 

707 

356

295

226 
277 
367

15,000

9,970 
4,790 
4,000 
2,740

a Kun-off from drainage basin stored in reservoir.
6 Mean discharge for period. 

Total run-off for period:
Acre-feet............................_.............................................__..... lll,00n
Depth in inches on drainage area............................................................. 11.55

NOTE. Mean daily discharge, total discharge in acre-feet, and run-off (depth in inches) computed by 
engineers of U. S. Geological Survey.
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SAN DIEGO BIVEB BASIN.

SAN DIEGO RIVER AT DIVERTING DAM NEAR LAKESIDE, CAL.

LOCATION. In the NE. J sec. 11, T. 14 S., R. 2. E., at diverting dam for Cuyamaca 
Water CO.'B flume, about 1,000 feet below mouth of Boulder Creek, and about 13 
miles northeast of Lakeside, San Diego County.

DEAINAGE ABEA. 102 square miles (measured on topographic maps).
RECOKDS AVAILABLE. October 1, 1912 to September 30, 1916, when station was 

discontinued.
GAGE. Vertical staff fastened to upstream face of dam on left bank; destroyed by the 

floods of January, 1916; a new gage at independent datum was painted on dam 
February 22, 1916. Gage read by watchman of Cuyamaca Water Co.

DISCHARGE MEASUREMENTS. Made from cable one-fourth mile below dam or by 
wading; equipment destroyed by the flood in January, 1916.

CHANNEL AND CONTROL. Concrete diversion dam acts as a control. Bed of channel 
above and below dam composed of shifting sand.

EXTREME OF DISCHARGE. Maximum stage during year from gage height determined 
from flood marks but not reported, 6p.m. January 28 (discharge, computed from 
weir formula, 15,800 second-feet); no flow over dam for several months during 
year, as the water was diverted into Cuyamaca Water Co.'s flume.

1912-1916: Maximum stage recorded 6 p. m. January 28, 1916; no flow over 
dam for several months during every year.

DIVERSIONS. The intake of the Cuyamaca Water Co.'s flume is at left end of divert 
ing dam; discharge of this flume not included in the following table of daily dis 
charge. No diversions above.

REGULATION. See Boulder Creek near Julian for amount of stored water released from 
Cayamaca reservoir. Capacity of reservoir, 11,400 acre-feet.

ACCURACY. Stage-discharge relation controlled by dam. Gage read to hundredths 
three times a day. No gage-height record January 28 to February 21. Record 
of daily discharge for year furnished by Cuyamaca Water Co., includes flow over 
dam and through sand gates but not the diversion through Cuyamaca Water Co.'s 
flume.

Discharge measurements of San Diego River at diverting dam near Lakeside, Cal., during 
the year ending Sept. 30,1916.

Date.

May 24

Made by- Gage 
height.

Feet, 
a 16. 85

Dis 
charge.

Sec.-ft. 
57
12

 "Temporary gage.
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Daily discharge, in second-feet, of San Diego River at diverting dam near Lakeside, Cal.,for 
the year ending Sept. SO, 1916.

Day.

1...... ......................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9 -

10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
OK

27............................................

29............................................
30.................'...........................
01

Jan.

36
54

147

1,581
4,410
2,655
1,815

727

409
276
205
264
tyv*

10,200
10 900
5,910

Feb.

CQrt

850
760
610
QQA

300
240
260
onfl

170
160

145

141
1AK

140
140
130

150

110
111

i ^Q

IOK

Mar.

305
267

188
°11

202

165
1 f\O

11Q

114
109
103
94

OQ

88
80
78

105

183
19Q

236
207
191

163
1 CQ

123
119

103

Apr.

94
92
no

95
90

225
319
60
56
w

57
60
10

ftO

ftO

51
23
w\
no

to
in

1Q

18
17

16
in
12
12

May.

19

10
g

g

g

g

g
11
10
14
8 K

8 1-

8
8.5

1 o

g
8.5
8 K

8.5

8.5
8
7 f\

6

June.

1

2.5
2.5

July.

0.6
2 K

2.5
2 e

2.5

0 1
1.0

  NOTE. Table includes flow over dam and through sand gates but not Cuyamaca Water Co. 's flume. No 
flow Oct. 1 to Dec. 31; June 1-17.19-27; July 8-13, and July 15 to Sept. 30. In computing monthly mean, 
the sum of the daily discharge, Jan. 1-12, was estimated as 369.

Monthly discharge of San Diego River at diverting dam near Lakeside, Cal.,for the year
ending Sept. SO, ^1916.

Month.

April.....................................................
TWfotr

July......................................................

Discharge in second-feet.

Maximum.

0.0 
.0 
.0 

10,900
890 
305 
319 

18 
2.5 
2.5 
.0 
.0

10,900

Minimum.

0.0 
.0 
.0

ioe
78 
10 
6 
.0 
.0 
.0 
.0

.0

Mean.

0.0 
.0 
.0 

1,510 
256 
153 
59.3 
9.27 

.23 

.47 
.0 
.0

167

Run-off 
(total in 

acre-feet).

0 
0
0 

92,800 
14,700 
9,410 
3,530 

570 
14 
29 
0 
0

121,000

NOTE. See footnote to daily-discharge table, 
logical Survey.

This table computed by engineers of United States Geo-
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SAW DIEGO RIVER AT LAKESIDE, CAL.

LOCATION. On El Cajon grant, just above ford on Lakeside and Padre Barona Valley 
road, three-fourths mile above Cuyamaca & Eastern Railroad bridge, and about 
1 mile above mouth of San Vicente Creek, three-fourths mile north of Lakeside. 
San Diego County.

DKAINAGE AREA. 203 square miles (measured on topographic maps).
RECORDS AVAILABLE. December 3, 1905, to September 30, 1916, when station was 

discontinued.
GAGE. Staff in three sections on left bank 100 feet above ford; location and datum 

unchanged since station was established. Gage read by J. H. Beadle.
DISCHARGE MEASUREMENTS. Made from cable at gage or by wading; equipment de 

stroyed by flood in January.
CHANNEL AND CONTROL. Bed composed of sand; likely to shift with each change in 

stage. Banks fairly high and usually not subject to overflow, but right bank was 
overflowed during the January flood,for a considerable distance.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 12.6 feet at 5 p. m. 
January 27 (discharge not determined; see San Diego near Santee and at San 
Diego); no flow for several months during the year.

1906-1916: Maximum stage recorded January 27,1916; no flow for several months 
every year.

DIVERSIONS. Cuyamaca Water Co.'s flume heads at diverting dam about 1,000 feet 
below Boulder Creek and about 15 miles above station. Several pumping plants 
1 to 3 miles above the station obtain water for irrigation from wells along banks of 
stream.

REGULATION . Cuyamaca reservoir, on the headwaters of Boulder Creek, has a capacity 
of 11,400 acre-feet. See also Boulder Creek near Julian.

ACCURACY. Stage-discharge relation not permanent; greatly changed by the January 
floods. -Fairly well-defined rating curves were used February 1 to March 19 and 
May 8-27. Gage read to half tenths twice daily; more frequently during high 
stages. Daily discharge ascertained by applying mean daily gage height to rating 
table. For periods not covered by rating tables discharge was computed by 
shifting-control method, by interpolation between discharge measurements, and 
by comparison with record of flow near Santee. Total discharge for January com 
puted from a study of the mean rainfall over the drainage area compared with the 
record at diverting dam and San Diego. Records fair.

Discharge measurements of San Diego River at Lakeside, Cal., during the year ending
Sept. 30, 1916.

Date.

Feb. 20
21

Mar. 13
15
18
18 
21

Apr. 15 
21

Made by 

F. C. Ebert. .........
.....do...............
.....do...............
.....do...............
.....do...............
.....do............... 
.....do...............
.....do............... 
.....do...............

Gage 
height.

Feet. 
5.50
5.55
5.35
5.35
5.20
5.22 
5.40
5.25 
5.13

Dis 
charge.

Sec.-ft. 
267
275
181
180
130
149 
397
98 
64

Date.

Apr. 26
May 8

27

28
July 17 
Aug. 12

29

Made by 

F. C. Ebert..........
.....do...............
D. A. McCluiig.......

.....da. ..............

.....do............... 

.....do...............

.....do...............

Gage 
height.

Feet. 
5.16
5.12
5.02
5.00
4.94
4.89

«3.50

Dis 
charge.

See.-ft. 
66
36
28
8.4
3.0
1.8 
.0
.0

Elevation of water plane.
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Daily discharge, in second-feet, of San Diego River at Lakeside, Cal., for the year ending
Sept. SO, 1916.

Day.

1............................................
2............................................

4............................................
5............................................

6............................................
7............................................
8.... ............................... .....1...

10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18...............................:.............
19.............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Feb.

1,530
695
570
495
360

332
332
392
255
202

91 ft

210
280
255
316

OCR

265
305
332
316

532
332
91 Q

202
202

232
332
OKK

265

Mar.

425
265
280
280
332

305
210
232
232
190

190
178
202
190
178

1Q9

178
138
135
265

397
OQA

430
oen
OAft

380
qoc
97ft

220
170
155

Apr.

155
155
150
150
140

135
130
120
120
120

120
120
125
110
98

85
77
74
70
67

64
64
65
65
66

66
64
61
CQ

K«

May.  

54
51
49
46
44

41
39
36
36
36

36
43
43
35
31

34
26
26
26
31

31
qi

31
*M

34

31
31
26
25
24
oo

June.

21
20
19
18
16

15
14
13
11
10

9
8.5
8
7
7

7
6
6
6
5

5

4

4

3

3

July.

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2
2

2
2
2
2
2

2
1.8
1.5
1.5
1.5

1.5
1
1
1
 1

1
.5
.5
.5
.5
.5

Aug.

0.5
.5

NOTE. No flow Oct. 1 to Jan. 10 and Aug. 3 to Sept. 30. 

Monthly discharge of San Diego River at Lakeside, Cal., for the year ending Sept. 30, 1916.

Month.

April....................................................
May.....................................................

July.....................................................

The year...........................................

Discharge in second-feet.

Maximum.

0.0 
.0 
.0

1,530 
430 
155 
54 
21 
2.5 
.5 
.0

Minimum.

0.0 
.0 
.0 
.0 

202 
135 
56 
23 
3 
.5 
.0 
.0

.0

Mean.

0.0 
.0 
.0 

02,420 
361 
259 
98.4 
35.0 
S.78 
1.65 
.032 
.0

267

Run-oft 
(total in 

acre-feet).

0 
0 
0 

ol49,000 
20,800 
15,900 
5,860 
2,150 

522 
101 

2 
0

194,000

o Estimated. 

SAN DIEGO RIVER NEAR SANTEE, CAL.

LOCATION. In El Cajon grant, at old Mission Dam, below Spring Canyon and just 
above Oak Canyon, about 4J miles west of Santee, San Diego County.

DKAINAOE AREA. 375 square miles (measured on topographic maps).
RECORDS AVAIL ABLE . May 25, 1912, to September 30, 1916 (record not complete).
GAGE. Staff in three sections; lower section is bolted to upstream face of old dam 

to the right of the break; other sections are on left bank just above dam; original 
location and datum have been maintained. Gage read by an employee of La 
Mesa. Lemon Grove & Spring Valley Irrigation District.
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DISCHARGE MEASUREMENTS. Made from cable about 500 feet above gage or by wad 
ing; equipment destroyed by the flood in January, 1916.

CHANNEL AND CONTROL. Bed composed of sand; shifting. The old dam serves as a 
partial control. On May 10,1913, a concrete weir, having steel plates for crest and 
sides, was installed at the old break in the dam. This weir was partly destroyed 
February 2,1915. The flood of January, 1916, caused further damage to concrete 
weir and dam.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 25.1 feet about 6 
p. m. January 27 (discharge, computed from cross section and slope, 70,200 second- 
feet) ; no flow for several months except for a small amount of ground water that 
rises to the surface at the dam.

1912-1916: Maximum stage recorded January 27, 1916; practically no flow for 
for several months every year.

DIVERSIONS. See San Diego River at Lakeside. Water for irrigation is pumped 
from wells along the river below Lakeside.

REGULATION. None except as explained for station at Lakeside.
ACCURACY. Stage-discharge relation fairly permanent during period covered by 

record. Fairly well defined rating curve used March 30 to May 27. Gage read 
to half tenths once a day. Daily discharge ascertained by applying gage height 
to rating table; discharge after May 27 computed by interpolation between 
discharge measurements, as there was no gage-height record. Records fair.

COOPERATION. Gage-height record March 30 to May 27 furnished by Charles Samp 
son, general manager La Mesa, Lemon Grove & Spring Valley Irrigation District.

Discharge measurements of San Diego River near Santee, CaL, during the year ending
Sept. SO, 1916.

Date.

T)np A

21

20
Apr. 13

15
91

Made by 

F. C. Ebert..........
.....do...............

F.C.Ebert. .........
.....do................

.....do...............

Gage 
height.

Feet. 
7 62
7.62
8.35
8.42

8.07
7.77
7.33

Dis 
charge.

Sec.-ft. 
»0.1
o .1

206
23S
165
122
69

Date.

Apr. 26
May 8

27

28
July 16
Aug. 29

Made by 

.... tdo. ..............

F.C.Ebert..........
.....do...............
.....do................
.....do...............

Gage 
height.

Feet. 
7.28
6.77
6.58
5.78

Dis 
charge.

Sec.-ft. 
76
36
OK

1 ft

o .04
o .02
o .02

Estimated.

Daily discharge, in second-feet, of San Diego River near Santee, CaL, for the year ending
Sept. SO, 1916.

Day.

1. ..............

5...............

6...;...........
7...............
8...............
9...............
10...............

11...............
19

13...............
14...............
15...............

Mar. Apr.

199
199
191
191
183

176
168
153
153
153

153
153
160
139
126

May.

48
45
43
41
39

36
34
32
30
27

26
24
24
30
V7

June.

16
15
13
12
10

9
8
6
5
4

3
2
2
2
1.5

Day.

16...............
17...............
18...............
19...............
20...............

21................
22...............
23...............
24...............
25...............

26...............
97

28...............
29...............
30...............
31...............

Mar.

215
199

Apr.

108
96
Q1

86
81

76
76
72
72
72

72
64
56
53
51

May.

24
26
97

24
on

28
27
26
24
24

9ji

24
22
21
19
18

June.

1.5
1.5
1.0
1.0
1.0

.5

.5

.5

.1

.1

.1

.05

.0

.0

NOTE. No record Oct. 1 to Mar. 29. Gage not read Apr. 29 to May 7; May 9,11,15,17, 21,23,25, and 
May 28 to June 30; discharge interpolated. Practically no now June 29 to Sept. 30.
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Monthly discharge of San Diego River near Santee, Cal.,for the year ending Sept. SO, 1916.

Month.

March 30-31................................... ...........

May.....................................................

July. ....................................................

Discharge in second-feet.

Maximum.

215 
199 
48 
16 

.0 

.0 

.0

Minimum.

199 
51 
18 

.0 

.0 

.0 

.0

Mean.

207 
121
28.8 
3.88 

.0 

.0 

.0

Run-off
(total in 

acre-feet).

821 
7,200 
1,770 

231 
0 
0 
0

10,000

SAN DIEGO RIVER AT SAN DIEGO, CAL.

LOCATION. At highway bridge in block 391, Old Town subdivision, city of San
Diego, San Diego County, about 1£ miles above mouth. 

DRAINAGE AREA. 434 square miles (measured on topographic maps); 431 square
miles at former station at Murray Canyon ford, 2 miles upstream. 

RECORDS AVAILABLE. October 1, 1912, to September 30, 1916, when station was
discontinued; record not complete. 

GAGE. Staff in two sections on left bank at highway bridge; read by employee of
Cuyamaca Water Co.

DISCHARGE MEASUREMENTS. Made from highway bridge at gage or by wading. 
CHANNEL AND CONTROL. Bed composed of sand; shifting. 
EXTREMES OF DISCHARGE. Maximum stage during year and period 1912-1916, at

7 p. m. January 27, 1916, gage height not known (discharge, 75,000 second-feet,
computed from record at Santee); no flow for several months every year. 

DIVERSIONS. See San Diego River near Santee. Water is pumped from the gravels
in Mission Valley above the station. Record at this station shows amount of
water wasted into Pacific Ocean.

REGULATION. None except as noted for station at Lakeside. 
ACCURACY. Stage-discharge relation not permanent. Daily discharge determined

from a hydrograph drawn through the discharge obtained by measurements
and conforming in general shape with the hydrograph determined for San Luis
Rey River at Oceanside. Crest discharge January 27 computed from record of
flow at Santee. Records fair,.

Discharge measurements of San Diego River at San Diego, Cal., during the year ending
Sept. 30, 1916.

Date.

Jan. 17
17
18
19
20
21
22
28
29

Made by  

R. H. Day...........
.....do.. ............. 
.....do...............
Ellis and McPadden .
.....do...............
W. D. McFadden ....
.....do...............
Ellis and Day .......
R. W. Day..... ......

Gage 
height.

Feet. 
13.55
13.45 
13.34
12.1
9.1
7.8
7.1
9 9
9 QQ

Dis 
charge.

Sec.-ft. 
"10,400
o 10, 100 
o7,380
o8,650
o2,180

1,820
1.270

oll.lOO
o6,560

Date.

Feb. 5
Mar. 18 

29
Apr. 3

17
22

May 10

Made by 

W. D. McFadden....
McGlashan and Ebert 
T. P. Ellis. ..........
R. W. Day...........

.....do...............

Gage 
height.

Feet. 
9.5
9.55 
9.64
9.60
9.43
9 38
9.14
8.37

Dis 
charge.

Sec.-ft. 
1,100

190
OftK

232
104
ino
29
6.07

a Float measurement, mean velocities taken as 85 per cent of surface velocities obtained by floats. 
& Estimated.
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Gage height, in feet, and discharge, in second-feet, of San Diego River at San Diego, CaL,
for January, 1916.

Date.

Jan. 1-16............................................
17..............................................

18..............................................
19..............................................
20..............................................
21..............................................
22............................................'..
23..............................................
24..............................................
25..............................................
26..............................................

27..............................................

28..............................................
29..............................................
30..............................................
31..............................................

Time.

.....do............

.....do............
10 a. m.. ..........

.....do............

Gage- 
height.

13.5
13.85
13.34
19 1

9.1
7.8
7.1
7.3
7.2
6.9
8.0
8.1

12.0
17.3
19.3
9.9
9.98

Dis 
charge.

10,200
32,000

7,380
8,650
2,180
1,820
1.270
1,400
1,330

  1,130
2,600
3,000

18,200
59,500
75,000

6,560

Mean 
daily 

discharge.

13,400

12,700
7,320
2,550
1,760
1,310
1,380
1,260
1,280

\ 3,000

1
I 38,000

13,200
5.980
2,750
1,280

Total run-off for month:
Acre-feet..................................................................................... 213,000
Depth in inches on drainage area............................................................. 9.19

NOTE. Water began flowing early in morning Jan. 17. Crest of first flood occurred at midnight Jan. 17. 
Crest of second flood occurred at 7 p. m. Jan. 27. The concrete highway bridge failed at 2.20 p. m. Jan. 27.

BOULDER CREEK AT CtTYAMACA RESERVOIR, NEAR JULIAN, CAL.

LOCATION. In Cuyamaca grant, at outlet of Cuyamaca reservoir, 12 miles above 
mouth of Boulder Creek, and 7 miles south of Julian, San Diego, County.

DRAINAGE AREA. 12.0 square miles (measured on topographic map).
RECORDS AVAILABLE. June 19, 1912, to September 30, 1916.
GAGE. Vertical staff fastened on right side of weir box, 3£ feet above weir. Zero 

at elevation of crest of the 6 foot Cippoletti weir 100 feet below outlet gates of 
reservoir. Gage read by W. J. Norman.

DISCHARGE MEASUREMENTS. Usually made by wading 50 feet below weir. On ac 
count of the velocity of approach, which is due to the head of the water in the 
reservoir, it has been necessary to rate the weir.

CHANNEL AND CONTROL. Cippoletti weir acts as permanent control.
EXTREMES OP DISCHARGE. Maximum mean daily discharge during year and period 

1912-1916, occurred January 28, 1916 (discharge, 1,877 second-feet); no flow 
during periods when water was not needed for Cuyamaca Water Co.'s flume.

ICE. No water is released from the reservoir during the winter season. Ice occa 
sionally forms in Cuyamaca reservoir.

DIVERSIONS. None.
REGULATION. Flow completely regulated by operation of outlet gate of the reser 

voir. Cuyamaca dam, completed in 1886, was one of the first earth dams built 
in California to store water for irrigation. As originally constructed the dam was 
35 feet high; in 1894 it was enlarged so that the capacity of the reservoir was in 
creased to 11,400 acre-feet. The present dam is 635 feet long and 41J feet high, 
and has an upstream slope of 2:1 and a downstream slope of 1J:1. From the reser 
voir the water flows down the natural channel of Boulder Creek and San DiegQ 
River to the intake of Cuyamaca Water Co.'s flume, 1 a distance of 12J miles.

i Formerly known as "San Diego flume."
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ACCURACY. Stage-discharge relation permanent except when changes are made 
in weir. Gage read daily to hundredths with additional observations when 
reservoir gates are changed. Record of daily discharge January 1 to September 
30 furnished by Cuyamaca Water Co. Records excellent when discharge does 
not exceed capacity of weir.

No discharge measurements were made at this station during the year.

Daily discharge, in second-feet, of Boulder Creek at Cuyamaca reservoir, near Julian, Cal., 
for the year ending Sept. 30, 1916.

Day.

i.... ............:...................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
01

Oct.

5.6
6.7
6.7
6.7
6.7

6.7
7.8
7.8
7 8

7.8

7.8
6.7
6.7
6.7
6.7

7 0

7.4
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0
6.0

Nov.

6.0
6.0
6.0
6.0
6.0

2 7

4.6
4.6
4.6
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4

Dec.

1.4
1.4
3.3
.8

Jan.

qq

106
106

66

11

23
820

1,880
01 C

^fin
345

Feb.

329
325
323
240

3

Mar.

40
40
40
40
40

40
40
40
30

17
30
30

30
27

Aug.

1.5
3.0
5.2
3.0
3.0

3.0
3.0
3.0
1.9
1.9

1.1
1.1
1.1
1.1
1.1

1.1
1.1
1.1
1.9
1.9

1.9
1.9
1.9
1.9
1.9

1.9
1.9
1.9
1.9
1.9
1.9

Sept.

1.9
3.0
3.0
3.5
4.1

4.1
4.1
4.1
4.1
4.1

4.1
4.1
4.1
4.1
4.1

4.1
7.8
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
4.5
2.5

NOTE. No flow, Nov. 7-16, Dec. 5 to Jan. 17; Jan. 22-24; Feb. 5-28; Mar. 10-22; and Mar. 28 to July 31.

Monthly discharge of Boulder Creek at Cuyamaca reservoir near Julian, Cal., for theyear
ending Sept. 30, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

.September ...............................................

Discharge in second-feet.

Maximum.

7.8 
6.0 
3.3 

1,880 
329 
40 

.0 

.0 

.0 

.0 
5.2 
7.8

1,880

Minimum.

5.6 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0

1.1
1.9

.0

Mean.

6.57 
2.06 
.22 

153 
42.1 
15.6 

.00 

.00 

.00 

.00 
2.00 
4.53

18.9

Run-off 
(total in 

acre-feet).

404 
123 
14 

9,410 
2,420 

959 
0 
0 
0 
0 

123 
270

13,700
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BOULDER CREEK AT HOUTH, NEAR LAKESIDE, CAL.

LOCATION. In the NW. J sec. 12, T. 14 S., R. 2 E., just above junction with San 
Diego River, and about 14 miles northeast of Lakeside, San Diego County.

DRAINAGE AREA. 33.5 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 12, 1912, to January 26, 1916, when station was dis 

continued.
GAGE. Vertical staff installed March 1, 1914, on right wing wall of weir box, 300 

feet above mouth of creek, at same datum as gage destroyed by^the flood in 
January, 1914; read by J. A. Mundy. When the station was established a weir 
without end contractions was installed. The gage, which was fastened to the 
left side of the box, was at same elevation as crest of weir. Weir board was 
removed November 9, 1912, and gage readings were obtained by measuring 
from a reference point until January 22, 1913, when a vertical staff was installed 
on left bank in pool above weir box at a datum 2.0 feet below that of original 
gage. Gage and weir were destroyed by flood January 27, 1916.

DISCHARGE MEASUREMENTS. Made from foot plank over flume or by wading.
CHANNEL AND CONTROL. Bed composed of boulders, sand, and gravel. Weir box 

acts as control. Banks fairly high and not likely to be overflowed.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.00 feet on after 

noon of January 18 (discharge, about 345 second-feet); minimum stage, 0.98 
foot on afternoon of November 17 (discharge, 1.3 second-feet). 1912-1916: Maxi 
mum stage recorded January 18, 1916; no flow July 2-8, 1914.

DIVERSIONS . None.
REGULATION. Water is stored at Cuyamaca reservoir and released during low-water 

period. See Boulder Creek near Julian.
ACCURACY. Stage-discharge relation fairly permanent. Rating curve well defined 

below 80 second-feet. Gage read twice a day to hundredths. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records good 
for stages below 80 second-feet; high-water records roughly approximate.

The following discharge measurement was made by F. C. Ebert: 
December 8, 1915: Gage height, 1.08 feet; discharge, 2.2 second-feet.

Daily discharge, in second-feet, of Boulder Creek at mouth, near Lakeside, Cal., for ihc 
period Oct. 1, 1915, to Jan. 26, 1916.

Day.

!............ ..
2................
3................
4................
5................

6................
7................
8................
9
10................

11................
12................
13................
14................
15...............

Oct.

4.4
4.4
5.0
5.0
4.8

5.0
5.5
6.0
6.0
6.5

7.0
6.5
5.5
5.0
5.5

Nov.

4.S
4.S
5.0
5.0
5.0

6.0
5.5
2.3
2.3
3.6

2.1
2.4
1.9
1.5
1.5

Dec.

2.5
2.5
2.8
7.0
9.0

3.8
3.2
2.5
2.1
2.1

2.1
2.0
2.0
3.7
9.0

Jan.

3.1
3.2
4.8
3.8
4.4

6.0
5.5
4.2
4.4
7.5

22
12
9.0
7.5

36

Day.

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29..............
30..............
31..............

Oct.

5.5
6.5
4.8
4.6
4.4

4.4
4.4
4.4
4.4
4.4

4.4
4.4
4.4
4.4
4.4
4.4

Nov.

1.5
1.4
4.0
4.2
4.4

3.0
2.5
2.5
2.5
2.8

2.6
2.6
2.5
2.5
2.5

Dec.

5.0
3.7
3.2
2.8.
2.5

2.5
2.3
2.2
2.1
2.1

2.2
2.2
2.1
2.1
3.4
3.7

* Tan.

75
25
301
232
204

218
OQ
46
54
89

194

40533° 18 WSP 441  3
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Monthly discharge of Boulder Creek at mouth, near Lakeside, Col, for the period Jan.
1, 1915, to Jan. 26, 1916.

Month.
Discharge in second-feet.

Maximum.

7.0 
6.0 
9.0 

301

Minimum.

4.4 
1.4 
2.0 
».l

Mean.

5.05 
3.17 
3.24 

64.2

Run-oft 
(total in 

acre feet).

311 
189 
199 

3,310

4,010

CTJYAHAGA WATER CO.'S FLUME 1 AT DIVERTING DAM, NEAR LAKESIDE, CAL.

LOCATION. rln the SE. J sec. 11, T. 14 S., B. 2 E., just below intake, at diverting 
dam, about 13 miles northeast of Lakeside, San Diego County.

RECORDS AVAILABLJB. May 4, 1913, to September 30, 1916.
GAGE. Vertical staff in a stilling box on outside of flume, about 1,000 feet below 

intake; installed April 8, 1916. Previous gage was similar but was 500 feet below 
intake and just above sand box. Datum of gages, elevation of floor of flume. 
Gage read by employees of Cuyamaca Water Co.

DISCHARGE MEASUREMENTS. Made from foot plank across flume at gage.
CHANNEL AND CONTROL. Flume is lined with tar paper to reduce leakage. The 

elevation of the flume appears to vary slightly with the quantity of water flowing.
EXTREMES OF DISCHARGE. 1907-1916: Maximum daily discharge, 51 second-feet, 

March 24, 19KJ. No flow for certain periods nearly every year.
ACCURACY. Stage-discharge relation changes somewhat with the depth of water at 

intake. Bating curve after May 23 is well defined; earlier curves are fairly well 
defined. Gage read to hundredths three times a day. Daily discharge ascer 
tained by applying mean daily gage height to rating table. Becords fair.

Cuyamaca Water Co. 's flume, which diverts water from San Diego Biver and receives 
also water from the South Fork of San Diego Biver is more than 30 miles long, 6 feet 
wide, and 24 inches deep. It discharges into La Mesa reservoir, about 8 miles north 
east of San Diego. This system supplied the city of San Diego with water until 1906, 
when the Southern California Mountain Water Co. extended its system to the city. 
The flume was again used to furnish water to the city of San Diego after the floods of* 
January, 1916, and it now supplies water for irrigation and domestic service. Area 
irrigated, about 4,000 acres.

The Capitan Grande Indian Bsservatkm has a water right of 0.8 second-foot from 
this flume. At the sand box just below the gage water is occasionally wasted into 
San Diego Biver.. No water was wasted at this point after April 7, 1916.

Discharge measurements of Cuyamaca Water Co.'s flume at diverting dam, near Lakeside, 
Cal., during the year ending Sept. SO, 1916.

Date.

Dec. 8
Apr. 14
May 24

Made by 

F. C. Ebert............................. ..................................
.....do....................................................................
D. A. McClung... ........................................................

Gage 
height.

Feet. 
0.74
1.23
1.17

Dis 
charge.

See.-ft. 
4.8

26
18.5

Formerly published as San Diego flume.
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Daily discharge, m second-feet, of Cuyamaca Water Co.'s flume at diverting dam, near 
Lakeside, Cal., for the year ending Sept. SO, 1916.

Day.

1.... ...............
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24........:..........
25...................

26...................
27...................
28..............:....
29...................
30...................
31...................

Oct.

5.0
6.1
6.1
5.9
6.1

6.3
5.9
5.9
 6.1
6.1

6.5
6.1
5.9
5.9
5.9

5.9
7.2
4.8
4.4
5.4

4.4
5.4
5.4
5.4
5.4

4.8
4.8
4.8
4.2
4.2
4.2

Nov.

4.8
5.0
5.0
5.5
5.7

7.4
4.8
2.5
2.0
2.3

2.4
2.5
2.5
2.5
2.4

2.2
2.2
2.2
2.4
2.5

3.6
3.6
3.6
3.6
3.6

q A
3.4
3.4
3.4
3.6

Dec.

3.4
4.1
5.9
4.2
4.8

4.8
4.8
4.8
4.8
10.5

9.0
7.2
1.4
1.8
.1

.0

.0

.0

.0

.0

.8

.1

.0

.4
1.2

3 1
4.4
.3
.6
7.2
15.5

Jan.

14.5
13
15
15.5
10.5

9.0
9.0
9.0
9.0
9.0

9.4
9.0
9 A
12
14

12
10

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

Apr.

0.0
.0
.0
.0
.0

.0

.0
4.3
3.7
3.7

3.7
3.3
13
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

May.

26
26
26
26
26

26
26
26
27
26

27
21
20
20
20

19.5-
18.5
19
20
26

26
26
18.5
18
IS

17.5
17.5
16.5
16
15.5
15.5

June.

15.5
14.5
13
12.5
11

10
5.2
13.5
14
14

14
14
14
14
14

8.7
7.6
5,7
11.5
9.6

12
12.5
12.5
12
10

10
7.6
7.0
7.0
7.0

July.

7.8
5.2
4.0
3.7
3.7

3.8
5.9
6.6
5.9
6.1

5.4
5.7
5.2
11.5
8.5

8.0
6.1
5.6
5.7
5.7

5.2
5.0
4.9
4.6
4.4

4.0
3.7
3.7
3.7
3.-7
4.2

Aug.

5.2
3.7
3.7
3.7
3.7

3.7
4.0
4.3
4.4
3.7

3.8
3.7
3.7
3.4
3.0

3.0
3.8
4.3
5.7
5.2

  4.6
4.0
5.4
3.1
3.0

5.6
4.0
3.3
3.1
3.1
3.0

Sept.

3.0
3.0
3.4
3.1
3.0

4.0
4.0
3.8
4.6
5.4

5.7
5.7
5.7
5.2
4.9

6.1
6.8
6.6
7.2
9.1

7.6
7.0
7.4
7.0
6.8

7.4
8.7
8.3
7.4
9.6

NOTE. No flow Jan. 18 to Apr. 7.

Monthly discharge of Cuyamaca Water Co.'s flume at diverting dam near Lakeside, Cal., 
for the year ending Sept. SO, 1916.

x Month.

March.... .

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

7.2
7.4 

15.5 
15.5 

.0 

.0 
26 
27 
15.5 
11.5 
5.7 
9.6

27

Minimum.

4.2 
2.0 
.0 
.0 
.0 
.0 
.0 

15.5 
5.2 
3.7 
3.0 
2.4

.0

Mean.

5.50 
3.47 
3.39 
6.09 
.0 
.0 

15.8 
21.8 
11.1 
5.39 
3.93 
5.88

6.88

Run-off 
(total in 

acre-feet).

338 
206 
208 
374 

0 
0 

940 
1,340 

660 
331 
242 
350

4,990
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CUYAMACA WATER CO.'S FLUME i NEAR LAKESIDE, CAL.

LOCATION. At patrolman's cabin one-half mile above trestle crossing at Los Cochea 
Creek, about 3 miles southeast of Lakeside, San Diego County, and about 20 
miles below intake on San Diego River.

RECORDS AVAILABLE. January 1, 1907, to September 30, 1916.
GAGE. Vertical staff in a stilling box fastened to outside of flume just below patrol 

man's cabin at same site as water-stage recorder used in previous years. Position 
of gage has been changed slightly several times since the station was first 
established but the datum has remained same as elevation of floor of the flume. 
Gage read by an employee of Cuyamaca Water Co.

DISCHARGE MEASUREMENTS. Made from foot plank across flume.near gage.
CHANNEL AND CONTROL. In the fall of 1914 the depth of the flume was increased 

8 inches and more tar paper lining put in. The elevation of the flume appears 
to vary slightly with the quantity of water flowing.

EXTREMES OP DISCHARGE. 1907-1916: Maximum mean daily discharge, 24 second- 
feet, April 18, May 6-8 and 10-12, 1916. No flow certain periods every year.

ACCURACY. Stage-discharge relation varies with the amount of water flowing in the 
flume; when the discharge approaches full capacity the flume apparently settles 
slightly, but it returns to its original elevation when the flow decreases. Two 
fairly well defined rating curves used during year. Gage read to hundredths 
three times a day. Daily discharge ascertained by applying mean daily gage 
height to rating table. No record February 1 to March 13; flume damaged by 
January floods and probably carried little or no water during this period. No 
gage heights reported May 12-22, 28-29, and 31; discharge interpolated. Records 
good.

There is a small diversion from this flume at Capitan Grande Indian Reservation 
above the station. Water is also diverted into the flume from South Fork of San 
Diego River. For location of intake, description of flume, and explanation of the 
use df the water, see description for Cuyamaca Water Co.'s flume at diverting dam 
near Lakeside.

Discharge measurements of Cuyamaca Water Co.'s flume near Lakeside, Cal., during (he 
year ending Sept. 30, 1916.

Date.

Apr. 13
22
25 

May 7

Made by 

F.C.Etoert.. ........
.....do................
.....do................ 
.....do................

Gage 
height.

Feet. 
1.06
1.29
1.26 
1.32

Dis 
charge.

Sec.-ft. 
18.5
23
23 
23.5

Date.

May 26

July 17

Made by 

F. C. Ebert. .........
.....do................

Gage 
height.

Feet. 
1.25
1.22
.91

Dis 
charge.

Sec.-ft. 
21.5
21.5
14

* Records formerly published as "San Diego flume.'!
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Daily discharge, in second-feet, of Cuyamaca Water Co.'s flume near Lakeside, Cal.,for 
the year ending Sept. SO, 1916.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16...........
17..........
18..........

20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

6.0
6.8
7.0
7.0
7.0

7.2
7.2
7.2
7.0
7.5

7.5
7.0
7.0
7.5
7.5

7.0
6.5
7.5
3.5
5.1

3.5
6.0
6.0
6.0
6.0

6.0
6.0
6.0
5.1
5.1
5.1

Nov.

5.1
6.0
6.0
6.0
6.0

7.5
8.5
4.5
3.0
5.3

3.2
4.1
3.9
3.4
3.4

3.5
3.4
3.4
3.5
3.5

4 9
5.1
4.9
4.9
4.9

4.7
4.7
4.7
4.7
4.7

Dec.

4.5
4.9
7.2
7.8
8.8

7.2
6.5
6.5
6.0

10

11.5
9.5
3.2
5.1
5.1

2.6
2.3
1.8
1.8
1.7

1 Q

2.4
1.4
1.4
2.9

2.9
7.0
6.5
1 Q

2.8
1.7

Jan.

1.4
2.3
3.9

10
7.8

3.9
3.2
2.3
2.6
2.6

3.9
3.7
3.9
6.0
9.5

10
1.6
.0
.0
.0

.0

.0
5.5
5.5
5.3

3.2
.0
.0
.0
.0
.0

Mar.

l.'f

3.7

3 0
4.3
4.3
4.3
4.3

5.1
5.1
4.3
1.5
4.3

5:1
5.1
5.1
4 9
4 Q

4.9

Apr.

5.5
12
12.5
13
14

14
14
14.5
14.5
17.5

21
21
19.5
23.5
23.5

23.5
22.5
24
20.5
21

22.5
21.5
22
21.5
21

18.5
21
22
22
23

May.

22.5
19
20.5
22
23

24
24
24
23
24

24
24
23.5

' 23.5
23.5

23
23
23
22.5
22.5

22.5
22
22
22
22

22
20.5
20
20
19.5
19

June.

19
18.5
19
20
19.5

18
15
19.5
20
21

21.5
20
20.5
19.5
13.5

19.5
15.5
14.5
21
20

21
22.5
21
17.5
17.5

17.5
17.5
17.5
18
17.5

July.

16
12.5
11
11.5
12.5

9.5
11
11.5
10
10

9.2
10
10
13
15

17
12.5
10
10
10

10
9
8
8
8.5

7.5
6.8
6.0
6.5
6.5
7.5

Aug.

9.0
7.2
7.2
8.0
6.8

6.5
6.8
7.0
7.8
7.0

6.5
6.2
6.0
7.2
6.5

6.5
7.0
7.8
9.2
9.5

9.5
6.8
6.0
6.5
5.3

14.5
9.5
8.2
7.0
6.5
5.8

Sept.

7.0
4.5
3.9
4.9
7.8

7.5
5.1
5.3
5.8
7.0

7.5
7.2
7.0
7.0
7.0

6.8
7.8

. 8.8
9.2

14.5

13.0
14.0
11.5
8.0

12.0

12.5
12.5
11.5
11.0
14.0

NOTE. No record Feb. l to Mar. 13.

Monthly discharge of Cuyamaca, Water Co.'s flume near Lakeside, Cal.,for the year ending
Sept. 30, 1916.

Month.

March 14-31..............................................
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

7.5 
8.5 

11.5 
10 
5.1 

24 
24 
22.5 
17 
14.5 
14.5

Minimum.

3.5 
3.0 
1.4 
.0 

1.5 
5.5 

19 
13.5 
6.0 
5.3 
3.9

Mean.

6.35 
4.71
4.74 
3.16 
4.27 

18.9 
22.3 
18.8 
10.2 
7.46 
8.72

Run-off
(total in 

acre-feet).

390 
280 
291 
194 
152 

1,120 
1,370 
1,120 

627 
459 
519
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SAN DIEGTJITO RIVER BASIN. 

SANTA TSABEL CREEK NEAR MESA GRANDE, CAL.

LOCATION. In the NW. i sec. 21, T. 12 S., R. 2 E., at Sutherland dam site, about 1 
' mile below Sutherland, 1^ miles above m6uth of Black Canyon Creek, and 4J 

miles southwest of Mesa Grande, San Diego County.
DRAINAGE AREA. 53.4 square miles (measured on topographic map).
RECORDS AVAILABLE. December 29, 1912, to September 30, 1916.
GAGE. Friez water-stage recorder on right bank just above Sutherland dam site; 

destroyed by flood January 27, 1916; staff gage at same site was read January 
28 to February 28 and August 11 to September 21 by employees of the Volcan Land 
& Water Co.; Lietz water-stage recorder installed at same site March 18, 1916. 
Gage datum was lowered 0.31 foot April 21, on account of change in control.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading; equipment 
destroyed by floods in January, 1916.

CHANNEL AND CONTROL. Bed composed of sand; shifting; concrete control, which 
had been constructed at an outcropping of bedrock 20 feet below gage damaged 
by floods in January, 1916, and repaired on July 1. Banks high, covered with 
brush, and not likely to be overflowed. Stage of zero flow, zero on gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 11.0 feet at noon 
January 27 (discharge, computed from cross section and slope, 21,100 second- 
feet); minimum stage, 0.50 foot on August 14 (discharge, 1.4 second-feet).

1912-1916: Maximum stage recorded January 27, 1916; no flow October 1-2, 
1913, August 12-29, and September 6-13, 1914.

DIVERSIONS. None of any importance above the station.
REGULATION . None.
ACCURACY. Stage-discharge relation changed frequently during the year, owing to 

the flood in January and construction changes in the concrete control in June. 
Daily discharge interpolated between frequent measurements for periods during 
which there was little change in stage and when record was affected by construc 
tion work at control. For other periods fairly well denned rating curves were used. 
The water-stage recorder was in operation October 1 to January 27, March 18 to 
August 10, and September 22-30. For the remainder of the year, the staff gage was 
read to hundredths once a day, except during high water, when more frequent 
readings were obtained. No gage-height record February 29 to March 16 dis 
charge determined by comparison with records of flow for adjacent stations. 
Record fair.

Discharge measurements of Santa Ysabel Creek near Mesa Grande, Cal., during the year
ending Sept. SO, 1916.

Date.

Oct. 5
12
20 
26

Nov. 2 
16
30 

Dec. 6
11
21

Jan. 11 
Feb. 18
Mar. 7

17
29

Made by 

W.J.Isbell..........
.....do...............
.....do...............
.....do................
.....do...............
.....do...............
.....do................
P. C.Ebert..........

.....do................
W J Isbell
.....do...............

.....do...............

  ..do...............

Gage 
height.

Feet. 
0.46

.45

.37 

.38

.40

.52

.48 

.56

.52

1.04 
.96

1.02
.73
.82

Dis 
charge.

Sec.-ft. 
1.7
2.9
1.8 
1.8
1.9 
3.6
3.5 
7.0
5.2 
5.2

35 
120
123
85
96

Date.

12
25

May 2
9 

16
23 
30

June 6

20 
July 11

19

Sept. 1

Made by 

W.J.Isbell..........
.....do...............
.....do............... 
.....do................
.....do............... 
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do............... 
.....do...............
F. C.Ebert..........
W.J.Isbell..........

.....do...............

Gage 
height.

Feet. 
0.72

.73

.67 

.65

.44 

.36

.60 

.48

.63

.63

.62 

.63

.60

.67

.56

Dis 
charge.

Sec.-ft.

93
52 
50
32 
37
32
26
22
1Q

18 
13
6.7
5.7
2.7
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Daily discharge, in second-feet, of Santa Ysabel Creek near Maes Grande, Cal.,for the
year ending Sept. 80, 1916.

Day.

1.. ..........
2............
3............
4............
5............

6............
7.... ........
8............
'9.............
tn

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

2.6
2.4
2.2
2.0
1.7

1.8
2.0
2.1
2.3
2.5

2.7
9 Q
2.8
2.7
2.5

2.4
2,3
2.1
2.0
1.8

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.9
i q

Nov.

1.9
2.0
2.0
2.0
2.2

3.0
6.0
4.9
4.3
6.5

6.5
5.5
4.9
4.3
4.0

4.0
3.4
3.2
3.2
3.2

3.4
3.6
3.8
3. ft
3.4

3.4
3.2
3.2
3.2
3.2

Dec.

3.2
3.2
3.2
12
13

7
6.5
6
6
5.5

5
5
5
12
18

10
8
6.5
6
5

5
5
5
6
6.5

6
6
6
7.5
10
12

Jan.

4
10
12
9
10

1C
9.5
8
18
62

45
19
15
36
54

405
4.130
4i 200
2,580
1,280

500
480
225
200
416

406
10,800
4,720
1,520
800
560

Feb.

493
461
400
341
313

287
262
239
206
196

186
166
157
148
130

130
130
122
122
114

139
139
122
107
107

122
157
122
200

Mar.

240
195
125
115
330

150
123
95
90
85

150
140
125
120
110

100
85
83
84

110

113
110
204
127
122

119
107
100
96
93
89

Apr.

86
82
79
75
72

75
78
81
84
87

90
93
72
70
75

74
67
64
62
59

57
61
58
56
52

51
51
51
51
51

May.

50
50
45
42
41

40
38
35
32
33

33
34
34
35
36

37
36
35
35
24

33
33
32
31
30

30
29
28
27
26
26

June.

25
24
24
23
22

22
22
21
20
20

19
19
18
18
18

18
18
18
18
18

18
18
18
17
17

17
17
16
16
16

July.

15
15
15
14
14

14
14
13
13
13

13
12
11
10
9

8
7.5
7
6.5
6.5

6.5
6.5
6.5
6.5
6

6
6
6
6
6
6

Aug.

6.0
6.0
6.0
6.0
5.5

5.5
5.5
5.5
5.5
5.5

1.8
1.8
1.6
1.4
2.0

4.9
3.3
3.5
5.3
5.3

4.9
2.9
2.7
3.5
4.9

5.5
5.5
5.5
4.2
4.2
3.5

Sept.

3.3
3.3
3.9
4.2
3.9

3.9
3.9
4.2
4.6
4.6

3.5
3.1
2.7
2.7
8 n

6.5
4.6
9.0
12
10

10
11
11
12
9.5

6.5
6.5
7.5
18.0
18

Monthly discharge of Santa Ysabel Creek, near Mesa Grande, Cal., for the year ending
Sept. SO, 1916.

[Drainage area, 53.4 square miles.]

Month.

March.............................

May..............................

July..............................

Discharge in second-feet.

Maximum.

2.9 
6.5 

18 
10,800 

493 
330 
93 
50 
25 
15 
6.0 

18

10,800

Minimum.

1.7 
1.9 
3.2 
4.0 

107 
83 
51 
26 
16 
6.0 
1.4 
2.7

1.4

Mean.

2.12 
3.70 
7.13 

1,080 
' 201 

127 
68.8 
34.8 
19.2 
9.63 
4.36 
7.06

131

Per 
square 
mile.

0.040 
.069 
.134 

20.2 
3.76 
2.38 
1.29 
.652 
.360 
.180 
.082 
.132

2.45

Run-off.

Depth in 
inches on 
drainage 

area.

0.05 
.08 
.15 

23.29 
4.06 
2.74 
1.44 
.75 
.40 
.21 
.09 
.15

33.41

Total in 
acre-feet.

130 
220 
438 

66,400 
11,600 
7,8^0 
4,090 
2,140 
1.140 

592 
268 
420

95,200

SANTA YSABEL CREEK NEAR RAMONA, CAL.

LOCATION. In sec. 27, T. 12 S., R. IE., at Pamo dam site, 1| miles below mouth o
Temescal Creek, and about 4 miles north of Ramona, San Diego County. 

DRAINAGE AREA. 110 square miles (measured on topographic maps). 
RECORDS AVAILABLE. February S, 1912, to September 30, 1916.
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GAGE. Vertical staff fastened to solid rock on left bank at dam site; read by G. M. 
De Venelle; installed at an independent datum January 31,1916; gage previously 
used a staff in four sections on left bank, one-half mile upstream from site of 
present gage, and a short vertical section at concrete control destroyed by flood 
of January 16.( From January 17-30 observations were made by setting stakes at 
water surface and later referring them to gage datum by leveling.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading; equipment 
washed out on January 17; reinstalled January 26, and washed out again on 
January 27.

CHANNEL AND CONTROL. Bed composed of sand; shifts somewhat both at original 
section and at dam site. On November 19, 1912, a concrete control was built 
about 30 feet below gage, but the floods of January, 1916, cut a new channel to th» 
left of the control.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 14.0 feet (referred 
to gage at dam site) at 7 p. m., January 27 (discharge computed from cross section 
and slope, 28,400 second-feet); minimum stage 1.02 feet October 10, 28, and 29 
(discharge, 1.4 second-feet).

1912-1916: Maximum stage recorded January 27, 1916; minimum stage, 0.74 
foot October 1-17, 1914 (discharge, 0.1 second-foot).

DIVERSIONS. None of any importance above the station. Water ia diverted from 
Santa Ysabel Creek near, the mouth of the canyon, 5 miles below the station, by 
East San Pasqual ditch, which takes out on the left bank, and West San Pasqual 
ditch, which takes out on the right bank and below the intake of the East San

REGULATION. None.
ACCURACY. Stage-discharge relation fairly permanent until the new channel was 

formed by the floods in January, 1916. For the rest of the year the control at the 
dam site was somewhat shifting. Original gage read to hundredths three times a 
day; new gage read twice a day or more frequently during high water. Gage- 
height record January 1-15 lost during flood. Rating curves used October 1 to 
December 31, and February 1-24 well defined. Daily discharge for January 
determined from discharge measurements and comparison with record of flow at 
Mesa Grande; for rest of year discharge was determined by means of rating curves 
covering short periods, by shifting-control method, and by interpolation between 
discharge measurements. Records fair.

Discharge measurements of Santa Ysabel Creek near Ramona, Col., during the year ending
Sept. 30, 1916.

Date.

Oct. 8
12
26

Nov. 9
30

21 
Jan. 11

26
Feb. 1

2
4
5
8

10
12 
16
19 
23
24 
26

Mar. 1
6

Made by 

F.C.Ebert... .......
W.J.Isbell... .......
.....do................
.....do...............'.
.....do................
F.C.Ebert..........
H. D. McGIashan.... 
W.J.Isbell..........
W. D. McFadden....
.....do................
.....do................
R. W. Day...........
.....do................
.....do................
.....do................
.....do................ 
.....do................
.....do................
.....do................
.....do................ 
.....do................
.....do................
.....do................

Gage 
height.

Feet. 
1.07
1.17
1.08
1.26
1.21 
1.31
1.27 
1.83
2.50
4.80
4.70
4.40
4.30
3.95
3.80
3.65 
3.45
3.18 
2.90
2.88 
2.90
3.05
2.75

Dis 
charge.
Sec.-ft. 

2.2
3.3
2.5
7.8
5.5 

11
8.9 

69
531
742
704
508
496
373
345
308 
268
221
186
187 
215
310
203

Date.

Mar. 8
14
16
20
21
26
27 
30

Apr. 5
12
19
25

May 2
9

16
23 
30

June 6 
13
20 

July 11
18

Aug. 10

Made by 

R. W. Day...........

B. W. Day...........
.....do................
.....do................ 
.....do................
.....do................
.....do................
W.J.Isbell..........
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
F. C. Ebert. .........
W.J.Isbell..........

Gage 
height.

Feet.
2.55
2.50
2.35
2.30
2.50 
2.30
2.30 
2.20
2.14
2.02
1.90
1.66
1.66
1.52
1.37
1.33
1.24
1.15 
1.08
1.00

.79

.71

Dis 
charge.
Sec.-ft.

17R
148

158
183 
150
165 
151
126
139
90
82
69
56
57
55
4Q

36
97
27 
15
14
11
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Daily discharge, in second-feet, of Santa Ysabel Creek near Ramona, Cal., for the year

ending Sept. SO, 1916.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.............'.
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

3.9
3.3
3.6
3.3
2.6

2.0
1.6
2.0
1.8
1.4

3.3
3.6
3 O

4.2
4.5

4.2
3.3
3 O

2.4

2.0
2.4
2 0

2.8
3.3

2.6
2 4

1.4
1.4
1 Q

2.4

Nov.

2.4
3.3
t Q

4.2
4.2

7.0
8.5
7.5
8.0

10

9.0
7.0
7-0
6.0
5.5

6.0
6.0
5.5
5.5
5.5

5.5
5.5
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.5

Dec.

6.5
7.0
7.0

38
34

11
9.0
7.5
7.0
7.0

7.5
7.0

  7.0
12
42

13
11
11
9.0
8.5

9 n
8.5
9 n
9.0
7.0

8.0
7.0
7.5

11
21
20

Jan.

7
17
20

17

17
15
12
28
95

69
29
no

55
81

604
6,060
7,420
3 con

2,110

Sfil

560
450
400
668

611
14,100
9 7dfl

2,540
1,160

865

Feb.

754
694
666
666
612

517
459
QQO

040

320

309
OQO

277
258

258
249
240
224
210

198
187

190

205
91fi

320

Mar.

300
290
1M\
230
255

200
IQft

165
IftA

1EA

165
1 K/l

IjfQ

Ififl

150
150
145
150
170

ISA
210
18ft

165

TUl

165
158
165
151
145

Apr.

140
135
1QA

125
120

125
115
Iftr

110
105

110
139
115
105
110

105
100

QE

on
89

88
86
DC

83
82

SO
77
75
72
70

May.

67
65
65
65
65

65
60
60
55
55

56
56
Eft

56
57

57
55
55
60

55
55
vi
45
45

45
45
40
40
40
39

June.

38
38
37
V7

36

ifi
35
30
30
30

OE

25
OE

25

26
26
97

27
27

97

26
9A
OE

24

24
23
22
22
21

July.

20
20
1Q

18
18

17
17
16
16
15

15
15
15
15
14

14
14

14

1O

IS
13

13
1°.

13
13

12

Aug.

12
12
12
12
12

11
11
11
11
11

11
11

11

11
11
10
10
10

10
10
10
10
10

10

9
8
8
8

Sept.

8

8
8

9
10
10
10

10
9

9
9

9
8
8
8
8

8
8
8
8
8

8
9
9
9
9

Monthly discharge of Santa Ysabel Creek near Ramona, Cal., for the year ending Sept.
30, 1916.

[Drainage area, 110 square miles.]

Month.

March.............................
April..............................
May...............................

July...............................

Discharge in second-feet.

Maximum.

4.5 
10 
42 

14,100 
754 
300 
140 
67 
38 
20 
12 
10

14,100

Minimum.

1.4
2.4 
6.5 
7 

182 
145 
70 
39 
21 
12 
8 
8

1.4

Mean.

2.75 
6.05 

12.2 
1,690 

345 
182 
102 
54.3 
28.2 
14.9 
10.5 
8.6

206

Per 
square 
mile.

0.025 
.055 
.111 

15.4 
3.14 
1.65 
.927 
.494 
.256 
.135 
.095 
.078

1.87

Bun-off.

Depth in 
inches on 
drainage 

area.

0.03 
.06 
.13 

17.75 
3.39 
1.90 
1.03 
.57 
.29 
.16 
.11 
.09

25.51

Total in 
acre-feet.

169 
360 
750 

104,000 
19,800 
11,200 
6,070 
3,340 
1,680 

916 
646 
512

149,000

SAN DrEGTTITO RIVER AT BERNARDO, CAL.

LOCATION. At highway bridge at Bernardo, in San Bernardo grant, San Diego County, 
5 miles below junction of Santa Ysabel and Santa Maria creeks, and 16 miles 
above mouth of river.

DRAINAGE AREA. 266 square miles (measured on topographic maps).
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KECORDS AVAILABLE. April 17, 1912, to January 16, 1916, when station "was 
discontinued.

GAGE. Chain gage fastened to upstream side of bridge near left bank; read by S. 
Cardej? Smith.

DISCHARGE MEASUREMENTS. Made from cable 30 feet above gage or by "wading.
CHANNEL AND CONTROL. Bed of stream composed of sand; shifting. Left bank sub 

ject to overflow at flood stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during year and period 1912- 

1916, 21.0 feet at midnight January 16,1916 (discharge, about 11,000 second-feet); 
no flow several months every year.

DIVERSIONS. East and West San Pasqual ditches divert water for irrigation from the 
Santa Ysabel at the upper end of San Pasqual Valley (see Santa Ysabe'l Creek 
near Ramona). Water for irrigation is also pumped from wells along the river.

ACCURACY. State-discharge relation not permanent. Rating curve fairly well de 
fined. Gage read to quarter tenths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records fair.

Discharge measurements of San Dieg,uito River at Bernardo, Qal., during the year ending.
Sept. 30, 1916. ',

Date.

18
Tan 94

Made by  

F.C.Ebert. .........
.....do...............

Gage 
height.

Feet. 
9.53
9.81

Dis 
charge.

Sec.-ti. 
a 0.1

7.4
6280

Date.

Jan. 24
Feb. 22
Apr. 12

Made by-

Raymond W. Day. . .
F.C.Ebert..........
.....do...............

Gage 
height.

Feet. 
11.33
5.62
1.95

Dis 
charge.

Sec.-ft. 
6590

298
158

a Estimated. 6 Float measurement.

Daily discharge, in second-feet, of San Dieguito River at Bernardo, Cal., for the period
Oct. 1, 1915, to Jan. 16, 1916.

Day.

1. .............
2.............
3..............
4. .............
5..............

6..............
7..............
8..............
9..............
10..............

Dec.

0.5
.5
.5

8
7

1.5
.3
q

.1

.1

Jan.

22
27
22
22

32
32
OO

32
45

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

Dec.

.1

.1

.1

.1
22

18
10
10
10
7

Jan.

257
100
82
74

230

1,310

Day.

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Dec.

7
5
5
2.5
2.5

2.5
2.5
2.5
14
45
38

Jan.

NOTE. Discharge estimated Dec. 1, 2 and 4. Practically no flow Oct. 1 to Nov. 30.

Monthly discharge of San Dieguito River at Bernardo, Cal., for the period Oct. 1, 1915, to
Jan. 16, 1916.

iLonth.
Discharge in second-feet.

Maximum.

0.0 
.0

\ 45 1,310

Minimum.

0.0 
.0 
.1 

22

Mean.

0.00 
.00

7.18 
146

Run-off 
(total in 

acre-feet).

0 
0

441 
4,630

5,070
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SAN DIEGtriTO RIVER NEAR BERNARDO, CAL.

LOCATION. In the SE. i NW. \ sec. 18, T. 13 S., R. 2 W., at Carroll dam site, 5$ miles 
below Bernardo bridge, about 10£ miles above mouth of river, and 4 miles south 
west of Bernardo, San Diego County.

DRAINAGE AREA. 299 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 17 to September 30, 1916.
GAGE. Vertical staff in four sections on right bank at dam site; read by E. A. Bartl.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of shifting sand overlying bedrock, which 

outcrops about 400 feet below gage; fairly permanent, except during low stages. 
Stage of zero flow, 0.42 foot.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 21.2 feet, from 1 
p. m. to 3 p. m., January 27 (discharge, computed from cross sections and slope, 
72,100 second-feet); no flow July 30 to September 30.

DIVERSIONS. See San Dieguito River at Bernardo.
REGULATION. None.
ACCURACY. Stage-discha^g relation fairly permanent except during low stages. 

Rating curves used Femuary 1 to March 19 and March 25 to May 18, well defined 
below 550 second-feet. Record of daily discharge January 16-31 furnished by 
W. S. Post; rest of record computed by shifting-control method. Gage read to 
hundredths twice daily; during high water more frequently. Daily discharge 
ascertained by applying mean daily .gage height to rating table. Records good 
February 1 to May 18; fair for rest of year.

Discharge measurements of San Dieguito River near Bernardo, Gal,, during the year
ending Sept. SO, 1916.

Date.

Feb. 20
23

Mar. 2
8 

11
14
18
21 
25 
31

10 
19

Made by 

E. A. Bartl..........
Ebert and Bartl...... 
E. A. Bartl..........
.....do............... 
McGlashan and Ebert
E. A. Bartl..........
.....do...............
.....'do............... 
.....do............... 
.....do...............
.....do...............
.....do............... 
.....do...............

Gage 
height.

Feet. 
2.67
2.60 
3.28
2.60 
2.43
2.33
2.18
2.83 
2.49 
2.08
2.05
1.80 
1.70

Dis 
charge.

Sec-ft. 
335
326 
467
254 
224
213
173
360 
234 
161
159
123 
98

Date.

Apr. 24
30

May 5
12
20

30
July 8 

14 
15
19
23
29

Made by 

.....do...............

.....d».. ............. 

.....do...............

.....do...............

.....do...............

.....do...............
Bartl and Ebert...... 
E. A. Bartl..........
.....do...............
.....do............... 
.....do...............

Gage 
height.

Feet. 
1.55
1.43
1 ^15

1.22 
1.31
.77
.62
.58 
.68 
.80
.73
.65 
.46

Dis 
charge.

Sec.-ft 
84
77

45 
75
16
2 A

2.0 
11 
25
11
5.9
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Daily discharge, in second-feet, of San Dieguito River near Semardo, Cal., for the year
ending Sept. SO, 1916.

Day.

1............................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8................................ . .........
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17.................................... .......
18............................................
19.................................... . .....
20............................................

21........................................>...
22............................ .........
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Jan.

22
22
27
22
22

32
32
32
32
45

257
100
82
74

230

1,310
11,800
27,000
14.800
5,220

1,730
909
662
708

1,060

2,950
37,200
15,100
4,750
2,200
1,220

Feb.

718
672
649
626
581

537
493
449
449
449

428
428
407
407
396

386
365
355

1 345
345

335
335
325
315
305

345
335
365
396

Mar.

537
471
407
407
428

359
316
254
244
235

226
217
208
199
190

182
182^
174<
174
210

360
275
310
300
235

217
199
190
182
174
166

Apr.

158
158
150
158
158

150
138
126
124
120

123
141
141
116
116

113
fe 109
f 103

105
96

89
85
84
84
80

79
75
73
69
68

May.

66
64
62
61
59

57
58
58
56
52

51
49
48
49
49

44
42
41
50
75

68
67
60
55
54

52
49
48
45

42

June.

40
38
34
37
38

35
30
29
27
26

24
23
24
21
19

18
15
12
11
9

8
13
16
15
12

10
9
7
4
2.5

July.

1.0
1.0
.5
.5
.5

2.5
1.0
2.0
1.5
1.0

2.5
2 r

5
11
25

21
16
13
11
5

1
2.5
6
6
4

1.0
1.0

.5

.0

.0

NOTE. Jan. 1-16, discharge estimated by comparison with records of flow for station at Bernardo. No 
flow July 30 to Sept. 30.

.Monthly discharge of San Dieguito River near Bernardo, Cal., for the year ending Sept. SO,
1916.

Month.

March................. .... .........

May.... .................................................

July.....................................................

Discharge in second-feet.

Maximum.

37.200 
718 
537 
158 

75 
40 
25 
0 
0

Minimum.

22 
305 
166 
68 
41 
2.5 
.0 
.0 
.0

Mean.

4,180 
432 
265 
113 
54.0 
20.2 
4.71 
.0 
.0

Run-off 
(total in 

acre-feet).

257,000 
24,800 
16,300 
6.720 
3,320 
1,200 

290 
0 
0

310,000

NOTE. See footnote to daily-discharge table.
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BLACK CANYON CREEK NEAR MESA GRANDE. GAL.

LOCATION. In the NE. \ sec. 17, T. 12 S., R. 2 E., 1 mile above junction with Santa 
Ysabel Creek, and about 4 miles southwest of Mesa Grande, San Diego County.

DRAINAGE AREA. 15.2 square miles (measured on topographic maps.)
RECORDS AVAILABLE. February 14, 1913, to August 10, 1916. (Discharge measure 

ments only except for the year 1913-1914.
GAGE. Inclined staff on left bank.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Solid rock and boulders.
DIVERSIONS. None.
REGULATION. None.

Discharge measurements of Black Canyon Creek near Mesa Grande, CaL, during the year
ending Sept. SO,

Date.

Oct. 5
12

Nov. 2
16
30

21
Jan. 11
Mar. 7

17
29

Made by 

W.J.Isbell. .........
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
F.C.Ebert. .........
W.J.Isbell..........
.....do...............

.....do...............

Gage 
height.

Feet. 
0.22
.28
.27
.24
.35
.36

.45
1.07
1.75
1.55
1.60

Dis 
charge.

Sec.-ft. 
0.1
.3
.2
.1
.6
.5

1.2
.8

11
27
17
18

Date.

12
25

May 2

16
23
30

13
20

Made by 

W.J.Isbell..........
.....do...............
.....do...............
.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet.

1.60
1.44
1.25
1.24
1.28
1.27
1.20
1.25
1.16
1.10
1.05
.97

Dis 
charge.

Sec.-ft. 
16
15
19

10
7.0
7.9
7 3

5.6
5.6
4.9
4.1
2.9
1.4

SANTA MARIA CREEK NEAR RAMONA, CAL.

LOCATION. In the SE. \ sec. 11, T. 13 S., R. 1W., about 7 miles below mouth of Hat- 
field Creek, and 5J miles West of Ramona, San Diego County.

DRAINAGE AREA. 57.3 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 6, 1912, to September 30, 1916.
GAGE. Bristol water-stage recorder on right bank, with staff in two sections on 

opposite bank just above control. Water-stage recorder, Well, and house were 
destroyed by the flood on January 17, 1916. Staff gage was read January 16 to 
February 26 by employees of the Volcan Land & Water Co. Lietz water-stage 
recorder, at same site as previous recorder, used March 4 to July 18, 1916.

DISCHARGE MEASUREMENTS. Made from cable 100 feet below gage or by wading; 
equipment destroyed by the floods in January, 1916.

CHANNEL AND CONTROL. Bed above and below station composed of sand; shifting. 
Concrete control installed just below gage at an outcropping of solid rock. Stage 
of zero flow; gage height 1.32 feet. Left bank high; right bank may be over 
flowed during extremely high water. About 1,000 feet below gage valley nar 
rows to a rocky gorge at proposed dam site. Onv this account there is natural 
storage in the channel during extremely high water. Control was not injured 
by the floods of January, 1916.

EXTREMES OF DISCHARGE. Maximum stage during year and period 1912-1916, deter 
mined by leveling from flood marks, 15.9 feet at 5 p. m. January 27, 1916 (dis 
charge computed from cross section and slope, 7,140 second-feet); no flow for 
several months every year.

DIVERSIONS. None.
REGULATION . Noae.
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ACCURACY. Stage-discharge relation fairly permanent. Eating curves well defined 
except for high water. Daily discharge for periods in which water-stage recorder 
was in operation ascertained by applying to the rating table mean daily-gage 
height determined by inspecting gage-height graph. Staff gage read to half- 
tenths once daily, January 16 to February 6 and February 14-26, except during 
flood stages, when more frequent readings were obtained. Eecords for high 
water, fair; for other stages, good.

Discharge measurements of Santa Maria Creek near Ramona, Cal., during the year
ending Sept. 30, 1916.

Date.

11
24

Feb. 3
6

11
15
00

Mar. 3
14
10

24

Made by   

W.J.Isbell. .........
.....do...............
.....do...............
W. D. McFadden....

R.w. Day. .........

.....do...............

.....do...............
F.C.Ebert. .........
R.W. Day...........

Sage
height.

Feet.
1 17
1.37
1 80
9 7ft
3 d*;
3 1C

2 7S
9 fift

2.64
9 "kK

2.33
. 2.27

2.37

Dis 
charge.

Sec.-ft. 
0.02
.1

9 d

75.
144.
95
70.
49.
68
52.
22.
18.
24.

Date.

12
19
25

May 2

16
23
30

13
Aug. 12

Made by 

W. J. Isbell. .........
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
F.C. Ebert. .........

Gage 
height.

Feet. 
2.23
2.26
2.11
2.03
1.94
1.90
1.73
1.74
1.74
1.60
1.50
1.33

Dis 
charge.

Sec.-ft. 
14.
16.
9 1
5.8
3.2
4.6
3.0
2.3
3.3
1.8
.7

o.05

Estimated.

Daily discharge, in second-feet, of Santa Maria Creek near Ramona, Cal., for the year
ending Sept. SO, 1916.

Day.

1....................................

4....................................
5....................................

6....................................
7....................................
8 r

9 -

10....................................
11....................................
19
10

14....................................
15....................................

16....................................
17....................................
18....................................
10
20....................................

21....................................
99

23....................................
24....................................
25....................................

26....................................

28
29...................................
30»... ...............................
01

Dec.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.2

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.5

Jan.

0.2
0.2
.2
.0
.0

.0

.0

.2

.2

2.4
1.5
1.0
2.5
4.0

1,200
2,820
1,960

Q14.

283

163
113
78
71

275

1,970
4,960
1,370
223
322
150

Feb.

135.
110
110
110
95

95
90
85
75
70

70
65
60
105
55

41
90
on
71
41

90
71

90
112

112
130
68
100

Mar.

115
95
52
48
55

48
41
41
34
28

24
24
24
24
24

19
19
16-
16
19

34
28
24
41,
28

24
24
24
19
10

16

Apr.

16
16
16
16
16

16
16
16
16
16

16
16
16
13
13

11
11
8.5
8.5
8.5

8.5
8.5
6.5
6.5
6.5

4.8
4.8
4.8
4.8
3.6

May.

3.6
3.6
3.7
3.9
4.0

4.2
4.3
4.5
4.6
4.4

4.1
3.9
3.7
3.4
3.2

3.0
2.9
2.8
2.7
2.6

2,5
2,4
2.3
2.5
2.7

2.9
3.0
3.2
3.4
3.6
3.6

June.

3.6
3.6
3.1

2.1

1.7
1.5
1.4
1.2
1.1

1.0
.9
.8
.5
.2

.2

.2

.2

.2

.2

.2

.2

.5

.5

.5

.5

.2

.2

.2

.2

July.

0.2
.2
.2
.2
.2

.2

:2

NOTE. No gage-height record Jan. 11-15; February 7-13, 27-29, Mar. 1-3; June 3-5, 7-12, 28 to July 10, 
and July 19-31; discharge interpolated from discharge measurements or determined by comparison with 
records of flow at stations on Santa Ysabel Creek. No flow Oct. 1 to Dec. 12, July 1-10. and July 19 to 
Sept. 30.
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Monthly discharge of Santa Maria Greek near Ramona, Cal.,for the year-ending Sept. SO,
1916.

[Drainage area, 57.3 square miles].

Month.

March... ........................
April.............................

July..............................

Discharge in second-feet.

Maximum.

0.0 
.0 
.5 

4,960 
135 
115 
16 
4.6 
3.6 
.2 
.0 
.0

4,960

Minimum.

0.0 
.0 
.0 
.0 

29 
16 
3.6 
2.3 
.2 
.0 
.0 

, .0

.0

Mean.

Q.O 
.0 
.06 

54.5 
85.7 
33.8 
11.4 
3.39 
.98 
.10 
.0 
.0

57.1

Per
square 
mile.

0.0 
.0 
.0010 

9.51 
1.50 
.590 
.199 
.059 
.017 
.0017 
.0 
.0

.997

Run-off.

Depth in 
inches on 
drainage 

area.

0.0 
.0 
.0 

10.96 
1.62 
.68 
.22 
.07 
.02 
.0 
.0 
.0

13.46

Total in 
acre-feet.

0 
0

*4 
33,500 
4,930 
2,080 

678 
208 
58 

6 
0 
0

41,500

SAN LTJIS BEY BIVEB BASIN.

SAN LTTIS KEY RIVER 1 NEAR WARNER SPRINGS, CAL.

LOCATION. In the NE. J sec. 17, T. 10 S., B. 3 E., in San Jose dej Valle grant, about 
3J miles above junction with West Fork of San Luis Rey River, and 4 miles 
northwest' of Warner Springs, San Diego County.

DRAINAGE AREA. 35.8 square miles (measured on topographic map).
RECORDS AVAILABLE. January 25, 1913, to November 18,1915. Occasional discharge 

measurements until June 27, 1916, when station was discontinued.
GAGE. Sanders & Rising water-stage recorder on left bank with staff in two sections 

on opposite bank; equipment destroyed by the floods in January, 1916. A tem 
porary gage was established February 11,1916, but was read only when discharge 
measurements were made.

DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed eomposed of sand; shifting. Concrete control built 

across the channel just below gage has not been very effective on account of accu 
mulation of sand.

EXTREMES OP DISCHARGE. 1913-1915: Maximum stage recorded, about 4.0 feet 
crest of flood of January 27, 1914 (discharge, 233 second-feet); minimum stage 
recorded, 2.2 feet August 23-25, 1914 (discharge, 0.4 second-foot).

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Change in stage was slight 

during period covered by gage-height record October 1 to November 18, 1915; 
discharge for this period ascertained mainly by interpolation between measure 
ments. Mean daily gage height determined by inspection of gage-height graph. 
Records good.

i Local name Puerta la Cruz Creek.
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Discharge measurements of San Luis Rey River near Warner Springs, Cal., during the
year ending Sept. SO, 1916.

[Made by W. 8. Isbell.]

Date.

Oct. 14.........
28.........

Nov.ll .........
18.........

Gage 
height

Feet. 
2.27
2.29
2.30
2.31

Dis 
charge.

Sec.-ft. 
1.1
1.2
1.0
1.1

Date.

Feb. 11.........
18.........

Mar. 9.........
24.........

Gage 
height.

Feet. 
ol.30
"1.35
o.80
o.60

Dis 
charge.

Sec.-ft. 
38
22
12
13

Date.

Mar. 30.........

Gage 
height.

Feet. 
a. 42

Dis 
charge.

Sec.-ft. 
6.8
2.2

o Temporary gage 150 feet below original gage, which was destroyed by floods in January, 1916.

Daily discharge, in second-feet, of San Luis Rey River near Warner Springs, Cal., for the 
period Oct. 1 to Nov. 18, 1915.

Day.

1. .............
2..............

5..............

6.............. 
7.............. 
8..............
9..............
10..............

Oct.

1.2
1.2
1.2
1.2
1.2

1.1 
1.1 
1.1
1.1 
1.1

Nov.

1.1
1.1
1.1
1.1
1.1

1.1 
1.1 
1.0
1.0 
1.0

Day.

11..............
12..............
13..............
14..............
15..............

16.............. 
17.............. 
18..............
19.............. 
20..............

Oct.

1.1
1.1
1.1
1.1
1.1

1.1 
1.1 
1.1
1.1 
1.1

Nov.

1.0
1.0
1.0
1.0
1.0

1.1 
1.1 
1.1

Day.

21..............
22..............
23..............
24..............
25..............
26.............. 
27.............. 
28..............

30.............. 
31..............

Oct.

1.1
1.2
1.2
1.2
1.2
1.2 
1.2 
1.2
1.2 
1.2 
1.2

Nov.

Monthly discharge of San Luis Rey River near Warner Spnngs, Cal., for the period Oct.
1 to Nov. 18, 1915.

[Drainage area, 35.8 square miles.]

Month.

Discharge in second-feet.

Maximum.

1.2 
1.1

MjniTmim-

1.1
1.0

Mean.

1.15 
1.06

Per 
square 
mile.

0.032 
.030

Run-off.

Depth in 
inches on 
drainage 

area.

0.04 
.02

Total in 
acre-feet.

71 
38

SAN LOTS REY RIVER NEAR MESA GRANDE, CAL.

LOCATION. In the NE. \ sec. 9, T. 11 S., R. 2 E., 1 mile below Warner dam site, 1 
mile below mouth of Carrizo Creek and about 5 miles north of Mesa Grande, 
San Diego County.

DRAINAGE AREA. 209 square miles (measured on topographic maps).
RECORDS AVAILABLE. Octobers, 1911, to September30, 1916.
GAGE. Barrett & Lawrence water-stage recorder on left bank just above weir; 

removed by flood during night of January 16-17, 1916. Staff gage was read 
until Lietz water-stage recorder was installed on May 1, 1916. Vertical staff 
installed at weir March 18, 1915, for use during low water; datum same as water- 
stage recorder. Previous to June 13, 1912, gage was just above cut-off wall at 
dam site. Original datum has not been maintained.

DISCHARGE MEASUREMENTS. Made from (Sable about 1 mile above gage or by wading.
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CHANNEL AND CONTROL. Bed composed of sand and gravel; somewhat shifting. 
Concrete weir which served as a control was destroyed by floods in January, 1916.

EXTREMES OF DISCHARGE. Maximum stage during year, 18.0 feet at 4.30 p. m., 
January 27 (discharge, computed from slope and cross section, 58,600 second-feet); 
minimum stage from water-stage recorder, 0.81 foot September 2 (discharge, 1.4 
second-feet).

1911-1916: Maximum stage recorded January 27, 1916; minumum stage re 
corded, 0.09 foot August 31, .1914 (discharge estimated at 0.2 second-foot).

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stagje-diseharge relation not permanent as sand collects at weir. Mean 

> daily gage heights October to December and May to September determined by 
inspecting gage-height graph; staff gage read frequently except during the 
night, January 16-31, and three times a day February. 1 to April 30. Record 
from water-stage recorder January 1-15 lost; gage-height record for this period 
is fragmentary. Daily discharge computed by interpolation between frequent 
measurements when change in stage was slight, by shifting-control method when 
stage-discharge relation was changing, and read directly from rating curves 
covering short periods; daily discharge, January 16-31, computed from hydro- 
graph. Records good.

Discharge measurements of San Luis Rey River near Mesa Grande, Cal., during the year
ending Sept. 30, 1916.

Date.

Oct. 1

15 
23 
30 

Nov. 8 go

20

7
11 
13
15
23 

Jan. 1 
3 
7
9 

16
18
10

23 
26 
28 

Feb. 2 
8 

13 
17 
22 
25 

Mar. 3 
8 

17

Made by 

W. J. Isbell..........
.....do...............
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do...............
.....do...............

W.J. Isbell. .........
.....do............... 
F.C.Ebert. .........
W.J. Isbell. .........
.....do............... 
.....do............... 
.....do............... 
.....do...............
.....do............... 
.....do...............
.....do...............
.....do...............
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do............... 
.....do...............

Gage 
height.

Feet. 
0.16
.15
.16 
.16 
.15 
.22 
.22
.22 
.22
.30
.28 
.28
.45
.30 
.35 
.42 
.39
.85 

1.58
9.06
5.44
1.78 
2.38 
6.70 
3.52 
2.74 
2.38 
2.23 
2.20 
2.04 
2.24 
2.04 
2.26

Dis 
charge.

Sec.-/*. 
1.7
2.2
1.9 
1.8 
2.6 
4.8 
4.4
4.0 
4.9

11
7.7 
6.6

26
8.5 

16 
24 
21

103 
248

9,850
2,630

364 
561 

3,830 
796 
491 
256 
213 
184 
142 
185 
139 

96

Date.

Mar. 22
29

Apr. 10 
13 
20 
24 
30

May 5 
10
17
25

12
17 
24 
28 

July 6
12 
17
24

6 
12 
19 
19 
25 
25 
26 

Sept. 2 
9 

16 
23 
30

M&deby 

W.J. IsbelL... ......
.....do...............
.....do............... 
.....do............... 
.....do............... 
Ebert and Isbell ..... 
W.J. Isbell. .........
.....do............... 
.....do...............
.....do...............
.....do............... 
.....do...............
.....do...............
.....do............... 
.....do............... 
.....do............... 
.....do...............
.....do............... 
F.C.Ebert..........
W.J. Isbell..........

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do............... 

.....do...............

Gage 
height.

Feet. 
2.70
1.81
1.62 
1.61 
1.59 
1.23
1.44
1.29 
1.31
1.26
1.22 
1.08
1.01
1.02 
.99 
.99 
.95
.92 
.92
.91
.89
.86 
.90 
.90 
.91 

4.07 
2.25 
.96 
.81 
.86 
.88 
.88 
.94

Dis- 
charge.

8tC&

114
72 
72 
44 
53 
52
35 
36
32
25 
16
8.6
9.6 
6.0 
9.0 
4.7
1.9 
2.2
O O

2.3
1.8 
2.3 
3.0 
3.1 

0906 
250 

6.1 
1.4 
2.9 
2.5 
2.4 
3.9

  Estimated.

40533° 18 WSP 441-
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Daily discharge, in second-feet, of San Luis Rey River near Mesa Grande, CaL, for the year
ending Sept. SO, 1916.

Date.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27...... ......rr
28
29..............
30..............
31..............

Oct.

1.7
1.7
1.7
1.8
1.9

2.0
2.1
2.2
2.2
2.1

2.1
2.0
2.0
1.9
1.9

1.9
1.9
1.9
1.9
1.8

1.8
1.8
1.8
1.9
2.0

2.1
2.2
2.3
2.4
2.6
2.6

NOT.

2.8
2.8
2 0

2.8
3.3

  4.4
4.4
5.0
6.5
10

6.5
4.4

4.3
4.2

4.2
4.1
4.1
4.0
4.0

4.0
4.0
4.1
4.2
4.3

4.4
4.5
4.5
4.6
4.7

Dec.

4.8
4.9
5.5
24
24

12
11
10
9
8

7.5-
7
6.5
18
26

16
15
13
12
11

11
9.5
8.5
9.5
11

12
12
14
14
18
17

Jan,

16
25
24
20
29

36
21
16

103
40

42
43
11
46
170

1,550
13,000
10,100
2,740

896

536
428
352
354
775

806
28,100
6,130
2 ftfiA

1,6TO
1,020

Feb.

870
820
640
705
620

600

485
475
425

380
320
260
240
240

91 n
210
210
190
180

295
ion
ISO
160
145

260
385
185
300

Mar.

350
290
185
170
490

220
175
139
130
110

200
185
1«LS

145
135

120
96
90
85
145

175
145
390
245
215

155
155
140
125
110
inn

Apr.

100
100
100
.110
100

90
80
80
70
70

80
100
80
66
68

58
55
51
47
44

46
48
50
53
53

53
52
52
52
52

May.

42
41
40
39
38

38
37
36
34
33

32
32
32
32
30

29
29
30
48
37

36
33
32
31
31

28
27
24
24
24
23

Tune.

22
20
18
19
19

19
18
18
17
16

14
10
12
10
10

9
9
8.5
8
7.5

7.5
7
6.5
6
6.5

7
8
9
8
7.5

July.

7.0
6.5
6.0
5.5
5.0

4.7
4.5'
4.0
3.5
3.0

2.5
1.9
1.9
2.0
2.1

2.2
2.2
 2.2
2.2
2.2

2.1
2.1
2.1
2.1
2.1

2.1
2.2
2.2
2.2
2.2
2.3

Aug.

2.3
2.3
2.2
2.1
2.0

*1.8
1.9
2.0
2.1
2.2

2.3
2.3
2.4
2.5
2.6

2.7
2.8
2.9
3.0
3.0

3.0
3.5
4.0
5:0

101

6.0
2.0
1.8
1.8
1.8
1.7

Sept.

1.5
1.4
1.6
1.8
2.0

2.22.'4
2.6
2.9
2.9

2.8
2.7
2.7
2.6
2.5

2.5
2.5
2.5
3.0
3.0

2.5
2.5
2.4
2.6
2.8

3.0
3.2
3.4
3.6
3.9

Monthly discharge of San Luis Rey River near Mesa Grande, CaL, for the year ending
Sept. SO, 1916.

[Drainage area, 209 square miles.]

Month.

April.............................
1%. .............................

July..............................

  Discharge in second-feet.

Maximum.

2.6
10 
26 

28,100 
870 
490 
110 
48 
22 

7 
101 

3.9

28,100

Minimum.

1.7 
2.8 
4.8 

16 
145 
85 
44 
23 

6 
1.9 
1.7 
1,4

1.4

Mean.

.2.01 
4.41 

12.3 
2,290 

370 
180 
68.7 
33.0 
11.9 
3.06 
5.77 
2.60

260

Per 
square 
mile.

0.0096 
.021 
.059 

11.0 
1.77 
.861 
.329 
.158 
.057 
.015 
.028 
.012^

1.24

Run-off.

Depth in 
inches on 
drainage 

area.

0.01 
.02 
.07 

12.68 
1.91 
.99 
.37 
.18 
.06 
.02 
.03 
.01

16.35

Total in 
acre-feet.

124
262 
756 

141,000 
21,300 
11,100 
4,090 
2,030 

708 
188 
355 
155

182,000
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SAN LTTIS REY RIVER NEAR NELLIE, CAL.

LOCATION. In Potrero Indian Eeservation (near west line of sec. 33, T. 10 8., R. 1 E., 
unsurveyed), above intake of Escondido Mutual Water Co.'s canal; about 4$ 
miles southwest of Nellie, San Diego County, and 8 miles below gaging station at 
Warner dam site near Mesa Grande. ,

DRAINAGE AREA. 240 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 1, 1915, to June 30, 1916, when station was discon 

tinued (not complete).
GAGE. Friez water-stage recorder on left bank, with reinforced concrete well, 500 

feet above intake of Escondido Mutual Water Co.'s canal; equipment destroyed 
by the floods in January, 1916; temporary staff installed March 10 at independent 
datum; June 16 datum was lowered 1.88 feet. Gage read by W. C. Eddy, April 1 
to June 30.

DISCHARGE MEASUREMENTS. Made from cable 400 feet above gage or by wading; 
equipment destroyed by the floods in January, 1916.

CHANNEL AND CONTROL. Bed composed of sand and boulders overlying solid rock. 
A concrete control extending to bedrock, built across channel 30 feet below gage, 
was destroyed by the floods in January, 1916. ,

DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation not permanent, as sand collects at control, 

Mean daily gage heights determined by inspecting gage-height graph, October 15 
to January 8; April 1 to June 30, gage read once a day to hundredths. Daily 
discharge October 1-14 estimated from discharge measurements, as water-stage 
recorder was not installed until October 15; October 15 to November 3, by shifting- 
control method, on account of changes in channel; November 4 to December 3, 
from an average rating curve fairly well denned; December 4 to January 8, by 
shifting-control method; January 9-14, by comparison with record of flow at 
Mesa Grande as gage-height record was lost; January 16-31 from detailed study 
of mean precipitation computed for drainage area and by comparison with other 
records on San Luis Rey River; no gage-geight record during February and March; 
April 1 to June 30 from well-defined rating curves, discharge interpolated for 
days when gage was not read. Records good for low and medium stages; high- 
water record fair.

Discharge measurements of San Luis Rey River near Nellie, Col., during the year ending
Sept. 30, 1916.

[Made by W. J. Isbell.]

Date.

Oct. 1. .......
8........

15........
22........
29........

Nov. 12........
1Q

Gage 
height.

Feet.

0.86
.86

1.07
1.14
1.13
1.16

Dis 
charge.

Sec.-ft. 
2.6
3.5
5.0
3.8
2.8

10
7.4
9.2

Date.

Dec. 17........

15........
22........

Mar. 10........
18........
25........
31........

height.

Feet. 
1.23
1.30
2.30
3.02

al.90
1.58
L93
1.54

Dis 
charge.

Sec.-ft. 
19
22

194
571
222
14S
205
142

Date.

Apr. 14........
28........

26........
July 7........
Aug. 14........
Sept. 13........

height.

Feet. 
1.32
.90
.54
.47

61.60
1.40
1.35

Dis 
charge.

Sec.-ft. 
110
fi^

46
42i<i
4.5
4 7

i Temporary gage set this date. * New gage; datum 1.88 feet lower than temporary gage.
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Daily discharge, in second-feet, of San Luis Rey River near Nellie, Col., for the year ending
Sept. 30, 1916.

Day.

1............................................
2............................................
3............................................

5............................................

6............................................
7............................................
8............................................

10............................................

11............................................
12............................................
13............................................

15............................................

16............................................
17............................................
18............................................
19 l
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Oct.

2.5
2.5
3.0
3.0
3.0

3.0
3.5
3.5
3.5
4.0

4.0
4.5
4.5
5.0
5.0

5.0
5.0
4.5
4.5
4 0

4 0

3.5
3.5
3.5

3.0
3 A
3.0
3.0
3.0
3.0

Nov.

4.0
4.0
4.0
6.0
7.0

12
16
11
10
19

14
8.5
7
7
7

7
7
7
8.0
8.5

11
11
19

13
12

12
11
10
8.0
8.0

Dec.

8.0
8.5
9.0

52
38

16
12
12
11
11

12
13
14
31
48

22
19
18
15
13

13
14
15
16
13

13
12
13
17
31
13

Jan.

25
43
41
26
38

48
29
22
140
55

58
59
60
63
194

Apr.

132
136
132
136
133

125
119
112
112
112

120
135
115
108
106

100
96
94
92

83
82
78
74
72

66
69
69
62
62

May.

58
59
58
56
54

53
52
51
48
47

46
45
44
46
44

40
42
40
45
58

49
44
39
42
41

41
37
38
35
33
34

June.

34
32
31
31
30

30
28
28
27
26

26
24
23

NOTE. No gage-heigbt record Oct. 2-7 and 9-14, Jan. 9 to Mar. 31, April 10-12, 16, 18-19, 23, May 3-5, 
June 4-5, 8,10,12,14-15,17-19, 21-22, 24-26, 28-29; discharge interpolated.

Monthly discharge of San Luis Rey River near Nellie, Col., for the year ending Sept.
30, 1916.

[Drainage>rea, 240 square miles.]

Month.

January...........................
April..............................

Discharge in second-feet.

Maximum.

5.0 
19 
52

136 
59

Minimum.

2.5 
4.0 
8.0 

22 
62 
33

Mean.

3.68 
9.40 

18.5 
2,680 

101 
45.8

Per 
square 
mile.

0.015 
.039 
.077 

11.2 
.421 
.191

Run-oft.

Depth in 
inches on 
drainage 

area.

0.02 
.04 
.09 

12.91 
.47 
.22

Total in
acre-feet.

226 
559 

1,140 
165,000 

6,010 
2,820
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SAN LUIS RET RIVER NEAR PALA, CAL.

LOCATION. In the NW. \ sec. 31, T. 9 S., R. 1W., above ford on road to Sickler's mill, 
about 4 miles southeast of Pala, San Diego County.

DRAINAGE AREA. 322 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 9, 1903, to June 20, 1911, and November 14, 1912, to 

January 31, 1916, when station was discontinued.
GAGE. Friez water-stage recorder on left bank 600 feet above ford and staff gage in 

three sections at same site. Gage used previous to September 19, 1912, was staff 
about 50 feet above ford; datum,of original gage was lowered 4.66 feet November 
13, 1906. New gage above cable is at an independent datum. Water-stage 
recorder was removed by the high water in January, 1916. No gage-height record 
after January 16, 1916.

DISCHARGE MEASUREMENTS. Made from cable 550 feet below water-stage recorder 
or by wading.

CHANNEL AND CONTROL. Bed composed of sand, gravel, and boulders; shifting. 
On September 19, 1912, an artificial control, consisting of short concrete cut-off 
walls between the boulders, was built across channel just below gage; control 
damaged by the flood in 1914 and rebuilt September 28, 1914. Stage of zero 
flow for new control, about gage height 5.7 feet.

EXTREMES OP DISCHARGE. Maximum stage during year, 18.1 feet probably on 
January 27, determined by leveling from flood marks (discharge, estimated by 
U. S. Indian Service, from slope and cross section below Agua Tibia Creek, 
75,000 second-feet); minimum stage recorded, 5.92 feet October 8-10 (discharge, 
4.5 second-feet).

1903-1916: Maximum stage recorded January, 1916; minimum stage, 5.28 feet 
August 6 and 7, 1907 (discharge, 0.6 second-foot).

DIVERSIONS. Water is diverted for irrigation on the Rincon Indian Reservation. 
The Escondido Mutual Water Co. diverts water from San Luis Rey River about 
10 miles above the station. This water, which is stored at the Escondido reservoir 
(capacity, 3,120 acre-feet) about 6 miles northeast of Escondido, is used for irri 
gation and municipal supply at Escondido and vicinity. Water is diverted from 
Pauma Creek for irrigation on the Pauma Indian Reservation and Pauma Rancho. 
About 1 second-foot of water is diverted above the station for irrigation of the 
orchard at Sickler's mill on left bank below station.

REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent, though a little sand 

collects at control during low water. Concrete control was destroyed by the 
floods in January, 1916. Two fairly-well defined rating curves were used October 
1,1915, to January 16,1916. Daily discharge of this period ascertained by applying 
to the rating table mean daily gage height determined by inspecting gage-height 
graph; discharge, January 17-31 estimated from mean rainfall computed fpr 
drainage area and by comparison with records of flow at Mesa Grande and Ocean- 
side. Records good, except for January floods.

Discharge measurements of San Luis Rey River near Pala. Col., during the year endow
Sept. 30, 1916.

Date.

Dec. 2
13

Mar. 10
July 13

Made by 

F.C.Ebert. .........
.....do................
.....do................
.....do................

Gage 
height.

Feet. 
5.97
6.03

Q6.40

Dis- 
charge.

Sec.-ft. 
8.4
9.8

282
23

Date.

July 19

15

Made by-

Lee and McClung ....

.....do..........::?...

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
19
16
12

  Old gage near cable.
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Daily discharge, in second-feet, of San Luis Rey River near Pala, Cal., for the period 
Oct. 1, 1915, to Jan. 16, 1916.

Day.

1.. ..............
2................
3................

5................

6................
7................
8................

10................

11................
12................
13................
14................
15................

Oct.

5.5
5

5

5
5
4.5
4.5
4.5

5
5.5
C C

5.5
K e

Nov.

6
6
6
6
6.5

7
7 f»

7.5
7.5
10

9.5
9.5

8' 7

Dec.

8
C K

o e

16
36

20
14
19
11

11
11
11
16
qc

Jan.

18
18
97
18
18

26
OK

18
9y|

161
QQ
92

Day.

16................
17................
18................
19
20................

21... .............
99

23................

25................

26................
27................
28................
29................
30................
31................

Oct.

5.5
5.5

6

6
6
6.5

6.5

6.5
6.5
6
6

Nov.

7
7

7.5

in
7.5
7.5
7 f»

7.5

7.5
8

8

Dec.

31
16
8.5
8.5
7.5

7.5
7 f»

7
7
7

7
7
7.5
9
25
2<»

Jan.

1,660

Monthly discharge of San Luis Rey River near Pala, Cal., for the period Oct. 1, 1915, to
Jan. SI, 1916.

Month.

October......... __ .. ___ .......... __ ......... ....

The period. _ . _ ... _ ......... _ ..............

Discharge in second-feet.

Maximum.

6.5 
10 
36

Minimum.

4.5 
6 
7 

18

Mean.

5.58 
7.53 

13.4 
3,270

Run-off 
(total in 

acre-feet).

343
448 
824 

201,000

203,000

SAN LUIS REY RIVER AT BONSALL, CAL.

LOCATION.   In the SW. J sec. 20, T. 10 S., E. 3 W., at concrete highway bridge at 
Bonsall, San Diego County, just above Moosa Canyon, about 14 miles below 
gaging station near Pala, and 14 miles above mouth of river.

DRAINAGE AREA.   465 square miles (measured on topographic maps).
RECORDS AVAILABLE.   April 16, 1912 to January 31, 1916, when station was discon 

tinued.
GAOE.   Staff in three sections on left bank, at bridge; used also January 23 to March 

25, 1915. Gage previously used was on right bank, 150 feet below bridge. Orig- 
iiial datum has not been maintained. Gage read by Julian Cantarini.

DISCHARGE MEASUREMENTS.   Made from bridge above gage or by wading.
CHANNEL AND CONTROL.   Bed composed of sand; somewhat shifting.
EXTREMES OF DISCHARGE.   Maximum stage during year not known as all equip 

ment was destroyed by the flood in January, 1916; no flow October 1 to Novem-

1912-1915: Maximum stage recorded, 7.0 feet February 11, 1915 (discharge,
9,000 second-feet) ; no flow for several months each year. 

DIVERSIONS.   In addition to the diversions noted under " San Luis Rey River near
Pala," Morena ditch and Pala Indian Reservation canal divert water in the
vicinity of Pala for irrigation. Water for irrigation is also pumped from wells
along the river. 

REGULATION.   None.
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ACCURACY. Stage-discharge relation not permanent. Fairly well-defined rating 
curves, covering short periods, were used November 7 to January 15. Gage read 
to hundredths twice daily. Daily discharge ascertained by applying mean daily 
gage height to rating tables. No gage-height record after January 15, as all 
equipment was destroyed by the high water. Discharge January 16-31 estimated 
from mean rainfall computed for drainage area and by comparison with records 
of flow at Mesa Grande and Oceanside. Eecords fair.

Discharge measurements of San Luis Rey River at Bonsall, Cal., during the year ending
Sept. SO, 1916.

Date.

Dec. 2... 
13..
22..

Made by 

F.C.Ebert. ......... 
.....do...............
H. D. McGlashan....

£B.
Feet. 

1.94 
1.96
1.94

Dis 
charge.

See-ft. 
8.7 

15
17

Date.

Jan. 13..

Feb. 6...

Made by 

McFadden and Ire-

G. S. Strout.. ........

«,
Feet. 

2.18

Dis 
charge.

See.-ft. 

77
955

Daily discharge, in second-feet, of San Luis Rey River at Bonsall, Cal., for the year ending
Sept. 30, 1916.

Day.

1.. .......
2.........

4.........
5.........

6.........
7.........
8.........
9.........
10.........

Nov.

0
0
0
0
0

0
1
1
1

11

Dec.

4
11
11
34
50

34
22
22
11
11.

Jan.

57
57
57
57
42

42
57
57
57
95

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

Nov.

4
4
4
1
1

1
1
1

1

Dec.

11
11
11
22
22

42
42
29
29
18

Jan.

320
162
86
86
268

Day.

21.........
22'.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Nov.

1
1
1
1
1

1
1
4
4
4

Dec.

18
18
1818'
18

18
29
29
29
143
95

Jan.

NOTE. Practically no flow Oct. 1 to Nov. 6.

Monthly discharge of San Luis Rey ,River at Bonsall, Cal., for the year ending Sept. SO,
1916.

Month.

October................ _ .. ___ ............ _ . _ ....

Discharge in second-feet.

Maximum.

0.0 
11 

143

Minimum.

0.0 
.0 

4 
42

Mean.

0.0 
1.7 

28.4 
4,180

Run-off 
(totalin 

acre-feet).

0
101 

1,750 
257,000

259,000

SAN LUIS REY RIVER AT OCEANSIDE, CAL.

LOCATION. In the SE. i NE. J sec. 22, T. 11 S., R. 5 W., at highway bridge near mouth 
at Oceanside, San Diego County.

DRAINAGE AREA. 565 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 16-31,1916. At former station at ford opposite Ocean- 

side pumping plant, about 1$ miles upstream, April 17, 1912, to September 30, 
1915 (discharge measurements only for 1915).
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DISCHARGE MEASUREMENTS. Made from concrete highway bridge until its failure 
at 9.30 p. m., January 27; later measurements made from a boat at approximately 
the same situation.

CHANNEL AND CONTROL. Bed composed of sand; shifting. Discharge measurement 
made at 6 p. m., January 27, indicated a scour in the main channel amounting to 
about 10 feet, as compared with the cross section measured May 25, 1916.

EXTREMES OF DISCHARGE. 1912-1915: Maximum stage recorded at station opposite 
Oceanside pumping plant, 4.9 feet February 11, 1915 (discharge about 7,000 sec 
ond-feet); no flow for several months during each year. v

DIVERSIONS. Several small canals divert water for irrigation in Mission Valley, above 
the station. Water is also pumped from wells at various points in the valley. 
See San Luis Rey River at Bonsall for additional diversions. Record at this 
station shows amount of water wasted into Pacific Ocean.

REGULATION. None.
ACCURACY. Mean daily discharge, January 16-31, were computed from a hydrograph 

defined by frequent discharge measurements and having general shape of hydro- 
graph for San Luis Rey River near Mesa Grande. Records fair.

Discharge measurements of San Luis Rey River at Oceanside, Cal., during the year ending
Sept. 80, 1916.

Date.

Jan. 16

17
is
IS
19
19
20
21
22
22 
23
23 
24'24 

25 
25

Made by 

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
C. B. Ireland.........
.....do................ 
.....do................
.....do:............... 
.....do................
.....do................ 
.....do................ 
.....do................

Gage 
height.

Feet.

*) 4*

6.0±
4.0±
4.0±
3.0
2.5
2 n
1.8
1.4
1.4 
1.3
1.3 
1.3
1.3 
1.4 
1.5

Dis 
charge.

See.-ft.

216
27,100
16,200
20,800
9 QQA

9,080
3,690
2,000
1,650
1,480 
1,460
1,240 
1,150
1,030 
1,310 
1,580

Date.

Jan. 26
27
97

28
30
31

Feb. 1
24

Mar. 29
Apr. 20
May 7

June 15 
July 10

21

Made by  

C. B. Ireland.........

.....do................

.....do................

.....do................
F.C.Ebert. .........
W. S. Post...........
F.C.Ebert..........

.....do................ 

.....do................
Ebert and Ellis...... 
W. S. Post... ........
.....do................

Gage 
height.

Feet. 
1.6

62.83
2.99
2.93
2.95 
2.90
2.60

8.55

Dis 
charge.

Sec.-ft. 
1,800
9,640

55,400
021,900

2,190
1,260

982
c463

221
159
54 
52
11 
4.7
9.1

« Estimated. & New gage at concrete bridge. * Of this amount 10 second-feet were estimated. 

Discharge, in second-feet, of San Luis Rey River at Oceanside, Cal., for Jan. 16-31,1916.

Date.

17.........
18.........
19.........
20.........
21.........
22.........
23.........

Maximum.

6,500
40,000
21,500
13,500
5,700
2,400
1,700
1,480

Minimum.

216
10,000
13,500
5,700
2,400
1,700
1,480
1,200

Mean.

2 ion

20,800
18,100
9 640
3^730
1 980
1^590
I DEA

Date.

Tan. 24.........
25.........
26.........
27.........
9ft

29
30.........
qi

Maximum.

- 1,200
1,600
3,800

95 600
85,000
7,700
3,700
1,800

Minimum.

1,030
1,100
1,600
Q Ortrt

7,700
3,700
i arm
1,170

Mean.

1,110
1 400
2^230

4Q Ofif\

Oft QfYl

5,330
2,650
1,430

Total run-off for period:
Acre-feet.........................
Depth in inches on drainage area.

269,000
8.93
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WEST FORK OF SAN LUIS RET RIVER > NEAR WARNER SPRINGS, CAL.

LOCATION. In the SW. J sec. 15, T. 10 S., R. 2 E., in San Jose del Valle grant, about 
2J miles above junction with San Luis Rey River, and 7J miles northwest of 
Warner Springs, San Diego County.

DRAINAGE AREA. 25.6 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 25, 1913, to November 18, 1915. Discharge measure 

ments obtained until March 30, 1916, when station was discontinued.
GAGE. Sanders & Rising water-stage recorder on left bank near mouth of canyon, 

with staff in two sections fastened to tree on same bank about 40 feet upstream.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of sand; shifting. A concrete control has 

been built across channel just below gage, but accumulation of sand causes slight 
changes in the stage-discharge relation.

EXTREMES OF DISCHARGE. 1913-1915: Maximum stage recorded, 4.37 feet February 
19, 1914 (discharge, 580 second-feet); no flow for several months each year.

DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent October 1 to November 

18, when gage-height record was discontinued. Rating curve well defined above 
0.1 second-foot. Daily discharge ascertained by applying to the rating table 
mean daily gage height determined by inspecting gage-height graph. Records 
good for discharge above 0.1 second-foot.

Discharge measurements of West Fork of San Luis Rey River near Warner Springst Cal., 
during the year ending Sept. 30, 1916.

[Made by W. J. Isbell.]

Date.

Nov. 11........
18........

Gage 
height.

Feet. 
2.34
2.32

Dis 
charge.

See.-ft. 
0.9
.6

Date.

Feb. 11. ...... .
18........

Gage 
height.

Feet. 
2.20
2.40

Dis- 
charge.

See.-ft. 
103
76

Date.

Mar. 9........
24........
30........

height.

Feet. 
2.55
2.70
2.80

Dis 
charge.

See.-ft.

68
50

Daily discharge, in second-feet, of West Fork of San Luis Rey River near Warner Springs, 
Cal., for the period Oct. 1 to Nov. 18, 1915.

Day.

1. .............
2..............

4..............
5..............

6..............
7..............

9..............
10..............

Oct.

0.05
.03
.02
.01
.01

.01

.01

.01

.02

.02

Nov.

0.02
.02
.02
.02
.02

.02

.02

.02

.02

.25

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18

20..............

Oct.

0.03
4.04
.06
.06
.05

.04

.03

.03

.03

.03

Nov.

0.9
.9
.9
.9
.75

.75

.6

.6

Day.

21. ...... .......
22...........^.
23..............
24..............
25..............

26..............
VJ

28..............
29..............
30..............
31..............

Oct.

0.03
.03
.02
.02
.02

.02

.01

.01

.01

.01

.01

Nov.

» Local name Bincon Creek.
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CARRIZO CREEK NEAR WARNER SPRINGS, CAL.

LOCATION. At mouth of canyon, near southern boundary of Valle de San Jose grant, 
2,000 feet above junction with Susanna Creek, about 7J miles southwest of Warner 
Springs, San Diego County.

DRAINAGE AREA. 4.9 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 24, 1913, to June 28, 1916, when station was discon 

tinued. Discharge measurements only for 1912-13 and 1915-16.
GAGE. Staff in two sections fastened to cottonwood tree on right bank.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of sand; shifting. Timber control installed 

June 16, 1913.
EXTREMES OF DISCHARGE. 1913-1915: Maximum stage not known as record is 

incomplete. Maximum mean daily discharge estimated at 68 second-feet, Febru 
ary 21, 1914. Minimum discharge estimated at 0.1 second-foot, each year.

DIVERSIONS. None.
REGULATION . None.

Discharge measurements of Carrizo Creek near Warner Springs, CaL, during the year
ending Sept. 30, 1916.

Date.

Oct. 13
Nov. 13
Feb. 9

14
22

Made by 

W.J.Isbell. .........
.....do...............

.....do...............

Gage 
height.

Feet.

2.57

Dis 
charge.

Sec.-ft. 
0.2
.3

13
9.1
5.8

Date.

Mar. 17
28

Apr. 24

Made by 

W.J.Isbell..........
.....do...............
F.C.Ebert. .........
W.J.Isbell..........

height.

Feet. 
1.26

Dis 
charge.

Sec.-ft. 
5.6
5.6
0 0

1 9

SUSANNA CREEK NEAR WARNER SPRINGS, CAL.

LOCATION. At mouth of canyon, near southern boundary of Valle de San Jose grant, 
San Diego County, 1,000 feet above junction with Carrizo Creek, and about 7J 
miles southwest of Warner Springs.

DRAINAGE AREA. 4.6 square miles (measured on topographic maps).
RECORDS AVAILABLE. February 1, 1913, to June 28, 1916, when station was dis 

continued. Discharge measurements only for years 1912-13 and 1915-16.
GAQ-E. Staff bolted to upstream side of left bridge abutment.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of sand; shifting. July 14,1913, a plank 

was placed horizontally between abutments of bridge for a control.
EXTREMES OF DISCHARGE. 1913-1915: Maximum stage not known, as record is 

incomplete. Maximum mean daily discharge estimated at 70 second-feet 
February 21,1914, and February 11,1915. No flow for several months each year.

DIVERSIONS. None.
REGULATION. None. ...

Discharge measurements of Susanna Creek near Warner Springs, Cdl. t during'the year
ending Sept. SO, 1916.

Date.

Oct. 13
Nov. 13
Feb. 9

14
22

Made by 

W.J. Isbell. .........
.....do................
.....do................
.....do................
.....do................

&L
Feet. 

0.40
.47

Dis 
charge.

Sec.-ft. 
0.2
.6

29
91

14

Date.

Mar. 17
28

Apr. 24

Made by 

W.J.Isbell..........
.....do................
F.C.Ebert. .........
W.J. Isbell. .........

height.

Feet. 
i <rc
2.15

Dis 
charge.

Sec.-ft. 
a i

11
4 0

1.4
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MATAOTAL CREEK HEAR WARNER SPRINGS, CAL.

LOCATION. In the SE. \ sec. 28, T. 11 S., R. 3 E., in Valle de San Jose grant, near 
mouth of canyon, and about 5 miles southwest of Warner Springs, San Diego 
County.

DRAINAGE AREA. 9.2 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 16, 1912, to June 28, 1916, when station was dis 

continued. Discharge measurements only for years 1912-13 and 1915-16.
GAGE. Depth of water is measured over a reference hub in pool above control.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of sand; shifting. Timber control just 

below gage.
EXTREMES OF DISCHARGE. 1912-1915: Maximum stage not known, as record is 

incomplete. Maximum mean daily discharge estimated at 125 second-feet 
February 21,1914. Minimum discharge estimated .at 0.2 second-foot September, 
1914.

DIVERSIONS. None.
REGULATION. None.

Discharge measurements of Matagual Greek near Warner Springs, C&l., during the year
ending Sept. 30, 1916.

[ Made by W. J. Isbell.]

Date.

Oct. 13.........
25.........

Gage 
 height.

Feet.
A Ofi

.36
40

Dis 
charge.

Sec.-ft. i 
1.0
.8

1.2

Date.

Feb. 9.........
14.........

&.

Feet.

1.50
1.48

Dis 
charge.

Sec.-ft. >7
29
14

Date.

Mar. 28.........

£&
Feet.

Dis- 
efiarge.

8ec.-ft.
(V)

4.0

..

ESCONDIDO MUTUAL WATER CO.'S CANAL NEAR NELLIE, .CAL.

LOCATION. In the SW. \ NW. \ sec. 33, T. 10 S., R. 1 E., 500 feet below intake on 
San Luis Rey River, about 3J miles above Rincon Indian Reservation, 4 miles 

' southwest of Nellie, San Diego County, and 15 miles northeast of Escondido.
RECORDS AVAILABLE. October 1, 1896, to September 30, 1916, except that tfiere 

are no records for the years 1901-2 and 1903-4.
GAGE. Enameled vertical staff reading depth of water on crest of weir.
DISCHARGE MEASUREMENTS. Made from plank afcross canal or by wading at various 

sections near gage.
CONTROL. Rectangular weir with 6-foot crest length, 500 feet below intake. October 

29, 1915, wooden weir board was replaced by concrete slab with steel plate for 
crest; length of crest not changed. March, 1916, Mr. E. R. Bowen installed a 
weir at south portal of tunnel No. 2 and developed rating curves for the various 
crude weirs which had been used in previous years.

COOPERATION. Gage-height record and rating table furnished by Escondido Mutual 
Water Co. Daily and monthly discharge computed by engineers of the U. S. 
Geological Survey.

The canal, which is 5.6 miles long, consists of flume, ditch, and tunnel sections 
constructed through a very rough, mountainous country. It discharges into a reser 
voir about 6 miles northeast of Escondido. The dam, which is 76 feet high and 380 
feet long, is of the usual rock-fill type and is faced with redwood planks. The reservoir 
(capacity, 3,120 acre-feet) supplies water for irrigation and domestic uses at Escondido 
and vicinity.
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Discharge measurements of Escondido Mutual TRiter Co.'s canal near Nellie, CaL, during 
the year ending Sept. 30, 1916.

[Made by W. J. Isbell.]

Date.

Nov.12.........
19

T)A/» Q

17.........
17.........

height.

Feet. 
0.50
.49
.52
.72

OK

Dis 
charge.

Sec.-ft.
7.8
7 3

7 Q

14
4.6

Date.

Dec. 17.........

15.........

May 12.........

Gage 
height.

Feet. 
0.11
.94
.66

1.43
1.45

Dis 
charge.

Sec.-ft. 
0.7

22

35
36

Date.

May 26:. .......
July 7.........
Aug.14.. .......

Gage 
height.

Feet. 
1.46
.62

3fi

Dis 
charge.

Sec.-ft. 
38
12
4.6

NOTE. Some time in March experiments were beguu in the canal below station which caused backwater 
at the station.

Daily discharge, in second-feet, of Escondido Mutual Water Co's. Canal near Nellie, CaL, 
for the year ending Sept. SO, 1916.

Day.

1....
2....
3....
4....
5....

6....
7....
8....
9....
10....

11....
12....
13....
14....
15....

Apr.

9.8

May.

28
28
28
27
27

27
27
28
28
28

28
28
26
28
28

June.

24
24
22
22
20

22
20
20
19
18

. 18
18
17
16
15

July.

11
10
10
10
10

8.8
10
9.8
9.3
9.3

9.5
9.5
9.3
14
10

Aug.

5.9
9.8

a 9. 7
9.6

o8.0

6.9
a 6.7
6.5

a 6.4
6.3

o6.2
6.1

o6.0
5.9

a 5. 9

Sept.

5.5
a 5. 2
4.8

a 4.8
4.8

Day.

16.
17.
18.
19.
20.

21....
22....
23....
24....
25....

26....
27....
28....
29....
30....
31....

Apr.

18
18
18
18
22

22
24
24
27
27

27
27
28
28
28

May.

28
28
28
26
28

28
28
28
27
28

28
26
27
25
24
24

June.

15
15
11
13
14

15
15

  14
14
13

12
12
11
11
11

 

July.

9.3
8.3
8.2
8.0
8.0

8.0
7.7
7.5
6.0
5.8

5.6
5.4
5.2
5.6
5.8
6.0

Aug.

5.9
o6.0
6.1

o6.3
6.5

06.6
6.7

o6.7
6.7

o8.4

10
o7.8
5.7

o5.5
5.3

o5.4

Sept.

o No record discharge interpolated. 

NOTE. No flow Sept. 6-30; no record Oct. 1 to Apr. 7 and Apr. 9-15; canal probably dry.

Monthly discharge of Escondido Mutual Water Co.'s canal near Nellie, CaL, for the year
ending Sept. 30, 1916.

Month.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

28 
28 
24 
14 '10 

5.5

28

Minimum.

0 
24 
11 
5.2 
5.3 
0

0

Mean.

12.2
27.3 
16.4 
8.42 
6.82 
.837

6.03

Run-off 
(total in 

acre-feet).

726 
1,680 

976 
518 
419 
49.8

4, 370

NOTE. See footnote to daily-discharge table.

SANTA ANA RIVER BASIN.
SANTA ANA RIVER NEAR MENTONE, CAL

LOCATION. In the SW. J sec. 4, T. 1 S., R. 2 W., near mouth of canyon, one-fourth 
of a mile above Pacific Light & Power Corporation's plant, one-half mile above 
mouth of Deep Greek, and 3J miles northeast of Mentone, San Bernardino County. 
Originally above Warm Springs Canyon, 1J miles above present site, to which it 
was removed on account of changes in channel.
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DRAINAGE AREA. 189 square miles (measured on topographic map); 182 square miles 
at original site above Warm Springs Canyon.

RECORDS AVAILABLE. July 1, 1896, to September 30, 1916.
GAGE. Vertical staff fastened to a rock 'ledge on left bank one-fourth mile above 

power house; installed October 18, 1912, independent datum; old staff, at upper 
station near ford, read November 24 to January 16,1916. Several gages at approxi 
mately the same site but(at independent datums have been used. All equipment 
destroyed by floods in January, 1916. February 11, 1916, new gage, independent 
datum, was installed about 10 feet below gage in use at beginning of year. Gage 
read by E. Givens.

DISCHARGE MEASUREMENTS. Made from cable just above ford at upper gage or by 
wading; equipment destroyed by the flood in January, 1916.

CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifts during high 
water.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, January 27; stage 
not known, as gage was washed out (discharge, computed from cross section and 
slope, 29,100 second-feet); minimum stage, 5.0 feet October 1-5 (discharge, 1 
second-foot).

1896-1916: Maximum stage recorded January 27, 1916; minimum stage, 2.3 feet 
during parts of every month from October, 1913, to January, 1914 (discharge, 0.6 
second-foot).

DIVERSIONS. The intake of the Pacific Light & Power Corporation's canal is at the 
Southern California Edison Co.'s plant No. 2, 2£ miles above the gage. The 
Greenspot pipe line diverts water for irrigation from the forebay of this canal at 
the Mentone power house. From the tailrace the water is carried across Santa 
Ana River and used for irrigation.

REGULATION. Water is stored on Bear Creek at Bear Valley Reservoir. Southern 
California Edison Co.'s power plants Nos. 1 and 2 are 5J and 2| miles, respectively, 
above the Mentone plant of the Pacific Light & Power Corporation at the mouth 
of the panyon.

ACCURACY. Stage-discharge relation permanent except during floods. Well-defined 
rating curves used October 1 to November 23 and February 11 to September 30; 
curve used November 24 to January 16 well defined below 20 second-feet. Gage 
read once daily to hundredths. Daily discharge ascertained by applying gage 
height to rating table. Records February 11 to September 30, good; previous 
records fair.

Discharge measurements of Santa Ana River near Mentone, Cal., during the year ending
Sept. SO, 1916..

Date.

Nov. 2
22

13
Feb. 12 
Mar. 3

8
Apr. 8

Made by 

F.C.Ebert. .........
.....do...............
.....do...............
.....do...............
.....do............... 
.....do...............
.....do...............
.....do...............

Gage 
height.

Feet. 
5.24
1.73
1.87
1.98
3.15 
3.05
3.10
2.75

Dis 
charge.

Sec.-ft. 
2.2
2.1
5.9

785 
1 579

642
387

Date.

May 18
28

July 8 
21

Aug. 9
Sept. 7

Made by  

F.C.Ebert..........
.....do...............
.....do...............
.....do...............
Ellsworth and Ebert. 
F.C.Ebert..........

.....do...............

.....do...............

Gage 
height.

Feet. 
2.22
2.02
1.82
1.75
1.39 
1.24
1.02
.85

Dis 
charge.

Sec.-ft. 
196
137
106
96
54 
38
20
10

NOTE. New gage at new datum installed Nov. 22 was washed out by floods in January, 1916. 
urements beginning Feb. 12 refer to datum of gage installed May 17-18,1916.

Meas-
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Daily discharge, in second-feet, of Santa Ana River near Mentone, Cal., for the year end 
ing Sept. SO, 1916.

Day.

1. ............. 
2. .............
3..............
4..............
5..............

6..............
7. .............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.............. 
24.............. 
25..............

26..............
27..............
28..............
29.............. 
30.............. 
31..............

Oct.

1.0 
1.0

1.0
1.0

2.0
2.0
2.0
2-.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0 
2.0 
2.0

2.0
2.0
2.0
2.0 
2.0 
2.0

Nov.

2.0 
2.2
2.2
2.2
2.2

2.2
2,2
2.2
2.2
2.5

2.5
2.5
2.5
2.5
2.2

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.2 
2.3 
2.3

2.3
2.3
2.3
2.3 
2.3

Dec.

2.3 
2.3
2.3
26
2.7

3.5
3.1
2.7
9 7

2.3

2.3
2.3
2.3
2.5
3.1

15
15
2.5
2 K

2.5

2.5
2.5
2.5 
2.5 
2.5.

2 K

2.5
2 K

2.5 
3.1 
3.5

Jan.

3.5 
16
14
3.1
2.7

41
1 1
6.5

228
163

15
22
5.0
2.5
47

35
935

E;;
.......

Feb.

.......

700
700
700
700
700

700
700
835
OOK

835

700
835 
835 
835

595
EQC

595

Mar.

595 
595
595
595

1,300

1,000
760
700
700
700

700
700
700
640
64ft

640
640
640
595
640

1,090
1,000
1,090 
1,090 
1,000

1,000
910
835
700 
440 
41-0

Apr.

410 
410
410
410
410

385
385
360
360
385

885
385

360
360

338
338
388
338

315
338
315 
275 
241

200
200
200
200 
200

May.

200
200

1 200
200
187

200
187
187
187
187

187
187
187
187
187

187
142
153
187
187

241
142
136 
136 
136

130
130
126
126 
113 
113

June.

109 
109
1(14

101
99

no

84
82
80
82

84
101
QA

91
91

88
88
87
87
87

87
87
87 
87 
85

85
82
80
77 
77

July.

66
M.
64
64
60

58

55
55
40

47
49
45
59
56

51

51
39
30

36
34
34 
43 
39

36
31
29
28
28 
26

Aug.

25 
24
93

23
23

23
91

19
IS

20

99

23
1Q

17
19

20
20
20
OA

20

9ft
10

18 
17 
17

10

20
20
20 
19
18

Sept.

18 
16
1 A

14
13

12
13
13
1 A

16

16
16
16
20
on

18
18
18
18
28

18
17
16 
16 
19

20
20
20
20 
21

NOTE. No record Jan. 18 to Feb. 10.

Monthly discharge of Santa Ana River near Mentone, Cal., for the year, ending Sept. SO,
1916.

Month.

February 11-29.:........................................

April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

2.0 
2.5 

26 
935 
835 

, 1,300 
410 
241 
109 
66 
25 
28

Minimum.

1.0 
2.0 
2.3 
2.5 

595 
410 
200 
113 
77 
26 
17 
12

Mean.

1.84 
2.27 
4.16 

90.9 
726 
763 
331 
170 
89.4 
46.5 
20.2 
17.4

Run-off 
(total in 

acre-feet).

113 
135 
256 

3,060 
27,400 
46,900 
19,700 
10,500 
5,320 
2,860 
1,240 
1,040
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Combined daily discharge, in second-feet, of Santa Ana River and canals near Mentone, 
Col., for the year ending Sept. SO, 19-16.

Day.

1.. ............
2..............
3..............
4..............
5..............

6.... ..........
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

70
70
70
65
65

68
68
73
73
68

79
79
73
79
73

73
73
73
73
73

73
7Q

74
74
74

74
68
66
66
66
66

NOT.

66
68
73
73
73

71
77
71
66
72

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
62
66
66

Dec.

66
62
62
90
67

68
64
64
64
63

63
63
63
64
46

58
58
64
64
64

64
64
64
64
64

60
60
60
60
60
60

Jan.

60
92
90
79
79

122
86
82
304
239

91
98
81
78
123

111
950

Feb.

700
700
700
700
700

700
700
835
ooe

835

700
700
835
835
835

700
595
CQK

*QK

Mar.

595
CQC

595
595

1,300

1,000
7BO
700
700
700

700
700
700
640
640

640
640
640
595
640

1,090
1 000
1^090
1,090
1,000

1,000
910

700

470

Apr.

466
470
470
471
471

446
446
426
426
451

451
457
426
435
49Q

407
407
407
407
384

Ofi,4

407
384
311
OrtC

97Q
O7Q

9519
9529

May.

288
282

OQO

97J.

OQJ

97,1

274
274
97,1

974.

274
971.

274
971.

274
OOrt

240
97,1

274

241
QOQ

222
222
222

97 o

218
214
911.

200
200

June.,

202
302
198
194
109

1Q9

178
176
174
176

178
194
188
184
184

182
182
180
180
180

180
TQrt

180
180
178

178
176
174
170
170

July.

160
158
158
158
1KA

162
148
ItlR
148
142

140
142
138
152
148

144
144
144

130
19ff

- 128
136

130
124
122

122
120

Aug.

118
82
110
110
110

110
108
106

114

116
110
79

110

114
114
114
114
108

108
106
106
104
104

106
108
108
108
108
106

Sept.

106
104
1A4.

102
100

100
100
100
104
104

104
104
104
108
108

106
112
112
112
122

112
110
104
110
jj2

114
114
f!4
1141*14

NOTE. Seepages 65 and 66 for daily discharge of Pacific Light & Power Corporation's canal and Green- 
spot pipe line.

Combined monthly discharge of Santa Ana River and,canals near Mentone, Col., for the
year ending Sept. 30, 1916.

[Drainage area, 189 square miles.]

Month.

October...........................

December.........................

February 11-29....................

April..............................
May...............................

July...............................

Discharge in second-feet.

Maximum.

  79 
73 
90 

95,0 
835 

1,300 
471 
394 
202 
160 
118 
122

Minimum.

65 
62 
46 
60 

595 
470 
275 
200 
170 
120 
72 

100

Mean.

71.4 
67.5 
63.1 

163 
726 
768 
399 
254 
183 
140 
108 
108

Per
Square 
mile.

0.378 
.375 
.334 
.862 

3.84 
4.06 
2.11 
1.34 
.968 
.741 
.571- 
.571

Run-off.

Depth in 
inches on 
drainage 

area.

0.44
.40 
.39 
.54 

2.71 
4.68 
2.35 
1*55 
1.08 
.85 
.66 
.64

Total to 
abre-feet.

4,390 
4,020 
3,880 
5,500 

27.400 
47,200 
23,700 
15,600 
10,900 
8,610 
6,640 
6,430

NOTE. For monthly discharge tables for Pacific Light & Power Corporation's canal and Oreenspot 
pipe line seepages65 and 66.
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SANTA ANA RIVER AT SAN BERNARDINO, CAL.

LOCATION. At Salt Lake Street Bridge (E Street), San Bernardino, San Bernardino 
County.

MAXIMUM DISCHARGE IN JANUARY, 1916. Mr. H. B. Andrews, Riverside Water Co., 
obtained cross-section and slope data from high-water marks which he observed 
during the storm of January 17, and has estimated the discharge as follows: Area, 
2,020 square feet; wetted perimeter, 251 feet; slope, 0.006; discharge, 40,000 
second-feet. The high-water marks January 27 were practically the same as on 
January 17.

The following discharge measurements at Salt Lake Street bridge, furnished by 
Riverside Water Co., include the flow of San Timoteo Creek and Redlands Wash but 
do not show diversions by Gage canal at Sterling Street.

Discharge measurements of Santa Ana River at San Bernardino, Col., during January,
1916.

[Made by H. B. Andrews.)

Date.

Jan. 6
20

Time.

4.15p.m......................

Dis 
charge.

Sec.-ft. 
127

1,106

Date.

Jan. 22
28

Time.

12.35p.m....... _ ............

Dfe- 
charge.

Sec.-ft. 
730

3,725

PACIFIC LIGHT & POWER CORPORATION'S CANAL AND GREENSPOT PIPE LINE
NEAR MENTONE, CAL.

LOCATION. At tailrace of Pacific Light & Power Corporation's plant at mouth of
canyon, 2f miles below intake on Santa Ana River, and about 3 miles northeast
of Mentone, San Bernardino County. 

RECORDS AVAILABLE. 1896 to September 30, 1916. 
GAGE. Hook gage at weir on right bank of Santa Ana River, about 300 feet west of

power house. Flume and weir were destroyed by the flood in January, 1916. 
DISCHARGE. Computed from gage heights which give head on 10-foot rectangular

weir. March 29 to September 30, computed from record of power developed. 
EXTREMES OP DISCHARGE. 1896-1916: Maximum mean daily discharge recorded

1896-1916, 97 second-feet, March 16, 1905; no flow during periods in nearly every
year. 

DIVERSIONS. Water diverted from the forebay by the Greenspot pipe line; must be
added to give total flow of canal. The pipe line was put in operation September
7, 1911. 

ACCURACY. Records good.

The intake of the Pacific Light & Power Corporation'8 canal is at Southern Califor 
nia Edison Co.'s power plant No. 2, 2| miles above the Mentone plant of the Pacific 
Light & Power Corporation at the mouth of the canyon. The water diverted, except 
that taken by the Greenspot pipe line, is first used for power development; after the 
water leaves the Mentone power house it is conducted across Santa Ana River in a 
flume and discharged into a lined canal; it is then distributed for irrigation. It is 
interesting to note that before the water enters the irrigation canal it has passed 
through three power plants.
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Dotty discharge, in second-feet, of Pacific Light & Power Corporation's canal near Men- 
tone, Cal.,for the year ending Sept. SO, 1916.

Day.

1. .........
2..........
3..........
4..........
5..........

6. .........
7..........
8..........
9..........
10..........

U.. ........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19,, ........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28
29..........
30..........
31..........

Oct.

64
64
64
59
59

>>o
59
64
64
59

70
70
64
70
64

64
64
64
64
64

64
64
64
64
64

64
59
59
59
59
59

Nov.

59
59
64
64
64

64
70
64
59
64

59
59
59
59
59

59
59
59
59
59

59
59
59
59
59

59
59
55
59
59

Dec.

59
55
55
59
59

69
59
59
59
59

59
59
59
59
41

41
41
59
59
59

59
59
59
59
59

55
55
55
55
55
55

Jan.

55
74
74
74
74

79
79
74
74
74

74
74
74
74
74

74
13.3

Mar.

37
59
59

Apr.

55
CO

59
59
59
CQ

CQ

64
64
fid

64
70
64
70
64

64
64
64
64
64

64
64
64
64
59

74
74
70
74
74

May.

79
74
74
74
79

SS
7Q
79
7Q

79

70

79
79
79
79

79
79
79
79
7Q

0
79
79
79
79

79
79
79
79
79
79

June.

85
85
95
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

July.

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85

  85
85
85

85
85
85
85
85

85
85
85
85
85
85

Aug.

85
50
79
79
79

79
79
79
85
85

85
79
45
85
85

85
85
85
85
70

7O
79
79
79
79

79
79
79
79
79
79

Sept.

79
70
7O

79
79

79
79
79
79
79

. 79
79
79
79
79

78
85
85
85
85

85
85
79
85
85

85
85
85
85
85

NOTE. No flow Jan. 18 to Mar. 28.

Monthly discharge of Pacific Light & Power Corporation's canal near Mentone, Col. 
for the year ending Sept. SO, 1916.

Month.

April.....................................................
May.......................... ............. ...............

July......................................................

Discharge in second-feet.
\

Maximum.

70 
70 
59 
79 

.0 
59 
74 
85 
85 
85 
85 
85

85

Minimum.

59 
55 
41 

.0 
  0 
.0 

55 .0- 
85 
85 
45 
79

.0

Mean.

63.0 
60.2 
56.2 
38.3 

.0 
5.00 

64.5 
76.2 
85.0 
85.0 
78.9 
81.6

58.0

Run-off ( 
(total in 

acre-feet).

3,870 
3,580 
3,460 
2,350 

0 
307 

3,840 
4,690 
5,060 
5,230 
4,850 
4,860

42,100

NOTE. Table computed by engineers of United States Geological Surrey. 

40533° 18 WSP 441  6
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Daily discharge, in second-feet, of Greenspot pipe line near Mentone, Col., far (he year
ending Sept. SO, 1916.

Day.

1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

5
5
5
5
5

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
7
7.5
7.5
7.5

7.5
7.5
5
5  
5
5

Nov.

5
7

. 7
7
7

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

Dec.

5
5
5
5
5

5
2
2
2
2

2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2
2

Jan.

2
2
2
2
2

2
2
2
2
2

2
2
2
2

2
2
2

Mar.

0.6
1
1

Apr.

1
1
1
2
2

2
2
2
2
2

2
2
2
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
8.5
8.5

May.

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

.0
7
7
7
7

8.5
8.5
8.5
8.5
8.5
8.5

June.

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

July.

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5
8.5

Aug.

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5
8.5

Sept.

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.53:5
8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

NOTE. No flow Jan. 19 to Mar. 28.

Monthly discharge of Greenspot pipe line near Mentone, Ceil., for the year ending Sept.
SO, 1916.

Month.

April.....................................................
May......................................................

July.....................................'................

Discharge in second-feet.

Ma^myiTn.

7.5
7 
5 
2 
0 
1 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5

8.5

Minimum.

5
5 
2 
0 
0 
0 
1 
0 
8.5 
8.5 
8.5 
8.5

0

Mean.

6.50 
5.27 
2.58 
1.16 
.0 
.08 

3.83 
8.03 
8.50 
8.50 
8.50 
8.50

5.13

Run-eft 
(total in 

acre-feet).

400 
314 
159 
71 
0 
5 

228 
494 
506 
523 
523 
506

3,730

NOTB. Table computed by engineers of United States Geological Survey.
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HILL CREEK AT FOREST HOME,* CAL.

LOCATION. In the NW. J NE. J sec. 13, T. 1 S., R. 1 W., at Forest Home, San Ber- 
nardino County, about 2$ miles below Falls Creek, 4 miles above Mountain Home 
Creek, and 14 miles east of Redlands.

DRAINAGE AREA. Not measured.
RECORDS AVAJLABLE. September 23, 1903, to September 30, 1916.
DISCHARGE. Determined from flow in power canal plus flow over diverting dam. 

Current meter measurements have been made on canal. Record of flow over 
diverting dam is roughly approximate.

EXTREMES OF DISCHARGE. 1903-1916: Maximum mean daily discharge, 368 second- 
feet February 20,1914; miTrirmiTn mean daily discharge, 7.0 second-feet November 
19 and 20, 1904.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Two sets of observations recorded every day at 6 a. m. and 6 p. m. Rec 

ords for periods in which total flow of Mill Creek is diverted into power canal 
considered good; those for-higher stages roughly approximate.

COOPERATION. Daily-discharge record furnished by Southern California Edison 
Co., through H. W. Dennis, construction engineer.

Daily discharge, in second-feet, of Mill Creek at Forest Home, Col., for the year ending
Sept. 30, 1916.

Day.

1..............

4..............
5..............

6..............
7..............

10..............

11..............
1*>

13..............
14..............
15..............

16..............
17.............. 
18..............
19
20..............

21.. ....... .....
22..............
00

24..............
25..............

26..............
27..............
28..............
29
30..............
81..............

Oct.

23
22
22
23
22

22
22
22
22
22

22
22
22
21
21

91
19.8 
19.8
91
19.7

19.6 
19.3
1Q 1
18.9
18.9

18.7
18.7
18.6
18.6
18.4
18.4

Nov.

18.3
18.2
18.0
17.9
17.9

21
19.5
18.8
19.0
19.1

19.1
19.0
18.7
18.5
18.4

18.3
18.1 
17.9
17.7
17.6

17.3 
17.2 
17.1
17.1
17.1

17.1
17.0
W Q

16.9
16.8

Dec.

16.7
16.6
16.5
18.6
17.4

18.4
19.6
17.8
17.2
16.7

16.6
16.6
16.6
21
17.1

16.9
17.1 
16.9 
16.8
16.9

17.4 
17.0 
17.0
16.8
16.1

15.5
15.3
15.5
15.3
14.5
14 A.

Jan.

15.6
18.6
16.8
17.6
17.5

16.7
16.3
16.2
92
19.5

16.8
16.2
15.4
17.9
16.0

28

"on

80
76

80
130
300
115
125
140

Feb.

115
80
on
90
90

90
95
on
95
100

100
100
100
100
100

100
98 
98 
95
95

116 
100 
100
100
100

112
115
110
110

Mar.

120
110
110
110
125

118
110
110
110
110

115
115
115
115
115

us
118 
118 
us
158

ISO 
145 
140
140
130

130
130
130
130
130
m .

Apr.

130
130
130
130
125

125
125
120
120
120

120
120
120
120
120

120
120 

' 120 
117
116

116 
116 
114
112
ins

110
110
110
110
105

May.

105
105
105
105
105

105
105
105
105
105

105
105
105
105
102

100
98 
95 
100
95

95 
95 
92
90
90

90
on
90
88
85
85

June.

82
80
78
72
72

72
72
72
70
68

68
62
48
42
42

42
42 
42 
40
40

40 
37 
37
38
38

38
, 34

38
48
38

July.

37
35
34
34
34

32
32
32
32
31

30
30
32
3030'

81
30 
30 
30
30

29 
29
28
29
29

28
28
28
28
28
28

Aug.

27
27
27
26
26

26
26
26
26
26

26
26
26
26
26

25
24 
23 
24
24

24 
23 
23
23
32

31
30
28
28
26
25

Sept.

26
26
26
25
24

24
24
23
23
23

22
23
22
22
21

21
21 
23 
23
21

19.8 
20 
20
19.6
18.8

18.8
18.8
18.8
18.8
24

NOTE. Discharge Dec. 10 and Jan. 27 determined from morning reading only. Flood Jan. 17 to 22; 
discharge not known. No record July 26; discharge interpolated.

* Akers Camp on map of San Gorgonio quadrangle, U. S. Gtad. Surrey.
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Monthly discharge of Mill Creek near Forest Home, Cal.,for the year ending Sept. SO, 1916.

Month.

April....................................................

July.....................................................

Discharge in second-feet.

Maximum.

23 
21 
21 

116 
180 
130 
105 

82 
37 
32 
26

Minimum.

18.4 
16.8 
14.4 
SO 

110 
105 
85 
34 
28 
23 
18.8

Mean.

; 20.6 
18.0 
16.9 
99.4 

124 
119 
98.4 
53.1 
30.6 
26.0 
22.0

Run-oit 
(total in 

acre-feet).

1,270 
1,070 
1,040 
5,720 
7,620 
7,080 
6,050 
3,160 
1,880 
1,600 
1,310

NOTE. Table computed by engineers of United States Geological Survey.

LYTLE GREEK NEAR SAN BERNARDINO, CAL.

LOCATION. In the NW. J sec. 25, T. 2 N., R. 6 W., at Southern California Edison 
Co.'s diversion dam, below junction of North and Middle forks of Lytle Creek, 
in Angeles National Forest, about 3 miles above mouth of canyon and 14 miles 
northwest of San Bernardino, San Bernardino County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 18, 1904, to September 30, 1916.
GAGE. Watson water-stage recorder in pool above weir in power canal.
DISCHARGE. Computed by combing determinations of flow in power canal with those 

of flow over diverting dam; discharge of power canal is measured near intake by 
an 8-foot steel plate rectangular weir; flow over diverting dam is estimated.

EXTREMES OF DISCHARGE. 1904-1916: Maximum mean daily discharge reported, 
4,750 second-feet January 18, 1916; minimum mean daily discharge, 5.1 second- 
feet September 30 and October 3, 1904. The discharge at 6 a. m. January 18, 
1916, was estimated at 8,000 second-feet.

DIVERSIONS. No information.
REGULATION. No information.
ACCURACY. Daily discharge is mean of two observations recorded every day at 6 a. 

m. and 6 p. m. Records for periods in which total flow of Lytle Creek is diverted 
into power canal, good; for those in which discharge exceeds 23 second-feet 
(capacity of canal) they are roughly approximate.

COOPERATION. Daily-discharge tecord furnished by Southern California Edison Co., 
through H. W. Dennis, construction engineer.
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Daily discharge, in second-feet, of Lytle Creek near San Bemardino, Cal.,for the year
ending Sept. SO, 1916.

Tay.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
iq

15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
97

28..............
29..............
30..............
31..............

Oct.

40
40
39
88
38

37
36
36
36
36

36
36
36
36-
36

36
36
Oft

36
35

04.

34
34
34
34

34
34
34
34
33
S9.

Nov.

32
32
32
32
32

32
32
32
32
32

32
32
32
V)
V)

V)
32
32
39
32

32
32
32
V)
32

32
00

32
32
32

Dec.

32
32
32
63
32

32
32
32
32
32

19
32
32
11
93

oft

32
Q9

qo

32

V)
30
28
28
28

28
28
28
28
28
28

Jan.

28
43
33
37
38

35
34
32
85
on

55
50
en

55
55

95
3,000
4,750
1 000
I'ooo
1,000
600
600
600
600

600

400
' 400

400
4flfl

Feb.

350
200
200
180
160

160
160
140
120
120

120
110
100
100
100

100
100
100
100

100

100

160
160
110
120

Mar.

120
120
110
100
130

120
120
110
100
100

100
100
100
QE

90

90
Of)
90
95
120

130
140
 tAK

140
140

135
125
120
115
110
110

Apr.

110
110
110
110
110

110
QK

OK

100

100
140
»OA

120
120

14A
140
140
140
140

140
140
140
1 *n
130

120

100
100
01

May.

90
90
85
80
75

70
75
60
60
60

60
60
59
57
co

Eft

Kft

Eft

EC

EC

nfi
Kft

EC

56
56

56
EC

EC

53
50
50

June.

50
50
50
50
48

45
11
11
11

11
11
Aft

49

42
Af)

A1)

42

49
42
42
42

42
40
40
40
40

July.

40
40
40
38
38

00

 JO

 153

38
 }(3

 JO

38
OQ
 JO

38

38
38
00

00

07

36
36
36
36
36

36
Oft

36
36
36
36

Aug.

36
36
36
36
36

36
36
36
36
^K

Oft

36
Oft

Oft

Oft

Oft

36
Oft

Oft

35

34
34
<u
34
34

34
34
34
34
33
32

Sept.

32
32
32
31
31

30
VI
30
30
30

30
30
30
on

30

30
30
30
30
30

30
30
sn
30
30

30
30
30
30
11

Monthly discharge of Lytle Creek near San Bemardino, Cal.,for the year ending Sept. SO,
1916.

Month.

March...................................................
April....................................................
May......................:..............................

July.....................................................

Discharge in second-feet.

Maximum.

40 
32 
63 

4,750 
350 
145 
140 
90 
50 
40 
36 
35

4,750

Minimum.

32 
32 
28 
28 

100 
90 
95 
50 

  40 
36 
32 
30

28

Mean.

35.7 
32.0 
32.2 

650 
133 
113 
119 
61.9 
43.6 
37.5 
35.2 
30.4

111

Run-off 
(total in 

acre-feet).

2,200 
1,900 
1,980 

40,000 
7,650 
6,950 
7,080 
3,810 
2,590 
2,310 
2,160 
1,810

80,400

NOTE. Table computed by engineers of United States Geological Survey.

LYTLE CREEK AT SAN BERNARDINO, CAL.

The following table was compiled from a blue-print hydrograph which was fur 
nished by J. A. Sourwine, county engineer, and which was prepared from measure 
ments of East and West channels of Lytle Creek. The West channel was measured 
at new Fourth Street bridge until the bridge was washed out at 8.05 a. m., January 
18; later measurements were made at Atchison, Topeka & Santa Pe Railway Co.'s 
bridge, North Colton. The East channel was measured at old Fourth Street bridge 
until about 9 a. m., January 18, and later at Mount Vernon Avenue bridge. Dis-
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charge given in the table was read from the hydrograph at points where there was a 
change in curvature. Mean daily discharge obtained by planimeter.

Discharge, in second-feet, of Lytle Creek at San Bernardino, Cal.,for January, 1916.

Date.

Jan. 16.....................................
17.....................................

18.....................................

10

Time.

12.45p.m.........

Dis 
charge.

Dry. 
650 

6,200 
13,400
6,200
8,500 
2,650
8,000

16,000 
8,000
2 sfin

550 
350

Mean daily discharge.

East 
channel.

920

'West 
channel.

4,320

Total.

5,240

6,640

SOUTH FORE OF SAN JACINTO RIVER AT HEHET RESERVOIR, NEAR SAN JACINTO,
c AL 

LOCATION. Dam is in sec. 7, T. 6 S., R. 3 E., below Hemet Valley, about 6 miles
above mouth of South Fork of San Jacinto River, and 17 miles southeast of San
Jacinto, Riverside County.

DRAINAGE AREA. 65.8 square miles at dam (measured on topographic map). ' 
ELEVATION. About 4,350 feet above sea level. 
DISCHARGE. The following table, computed by Mr. W. S. Post, consulting engineer,

shows the run-off into Hemet reservoir:

Discharge of South Fork of San Jacinto River into Hemet reservoir, near San Jacinto,
Cal.,fsr January, 1916.

Date.

Jan. 14...............................................
v 15...............................................

16...............................................
17...............................................

18................................................

19...............................................
20...............................................
21...............................................
22...............................................
23...............................................
24...............................................
25...............................................
26...............................................
27...............................................

28...............................................
29...............................................
30...............................................
31...............................................

Time.

8a.m............

12p.m............

12p.m.........;..

Reservoir 

height.

Feet. 
116.65
116.88
117.17
119.17
124.5
125.83
124.5
123.67

ol23.5
0122.67
122.5
122. 5*
122.5
122.5
122.5
122.67
122.67

a 199 A7

128.0
125.0
1OQ QO

123.83
m Q9

Discharge 
corre 

sponding 
to gage 
height.

Sec.-ft. 
22
on

137
4 Of A

3,200
1,440

otyn

930
748

QQ

100
146
146
146
162
OOft

212
1.710

'9,550
9 ARf\
1 QAA

1,180
260

Mean 
daily 

discharge.

Sec.-ft.
94

42
164

1,450

754

412
126
146
146
tAfi

176
ion
212

5,070

4 QQA

1,390
980
349

« Interpolated. 
Total for period:

Acre-feet..................................................................._............... 29,100
Depth in inches on drainage area............................................................. 8.39

NOTE. Table presents a summary of the detailed computations based on notes furnished by the water 
company covering stage of reservoir, spillway discharge, gate leakage, and other conditions.
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SAN JACINTO RIVER NEAE ELSINORE, GAL.

LOCATION. Near east line sec. 9, T. 6 S., E. 4 W., about 2 miles above junction 
with Elsinore Lake (low-water stage), one-fourth mile above highway crossing, 
and 2 miles southeast of Elsinore, Riverside County.

DRAINAGE AREA. 717 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 1 to September 3p, 1916.
GAGE. Vertical staff in two sections on rigfet bank about one-fourth mile above 

highway crossing. From January 1 to February 12, gage was a vertical staff at 
railway bridge, three-fourths mile downstream; readings on this gage were 
affected by backwater from Elsinore Lake beginning about January 30. Gage 
read by W. L. Wilhite.

DISCHARGE MEASUREMENTS. Made from railway bridge three-fourths mile bek>tf 
gage or by wading below gage.

CHANNEL AND CONTROL. Bed composed of gravel and small boulders; apparently 
permanent. One channel at all stages.

EXTREMES OP DISCHARGE. Maximum stage'recorded during year, 19.0 feet at 11 
, a. m., January 28 (discharge, computed from cross section and slope, 14,000 

second-feet); channel dry July 28 to August 9.
DIVERSIONS. The Temescal Water Co. diverts water for irrigation above the station. 

Water is also diverted above San Jaeinto for irrigation.
REGULATION. Water is stored for irrigation at Hemet Reservoir on South Fork San 

Jaeinto River. ' S,
ACCURACY. Stage-discharge relation for original gage at railway bridge affected by 

backwater from Elsinore Lake beginning January 30. Station moved upstream 
three-fourths mile February 13, where stage-discharge relation is apparently 
permanent. Rating curve for original gage fairly well defined by two medium- 
stage measurements and flood discharge computed from cross section and slope; 
rating curve for new gage well defined throughout. Gage read once daily to 
hundredths during low and medium stages. Records January 1 to February 12 
fair; those for rest of year good.

Discharge measurements of San Jaeinto River near Elsinore, CaZ., during the year ending
Sept. SO, 1916.

Date.

Jan. 25
26 

Feb. 13
24 

Mar. 9 
10

Made by 

P. C.Ebert. .........
.....do................
.....do................
.....do................
.....do................ 
.....do................

height.

Feet. 
10.40
10.32 
3.40
2.97 
3.30 
3.20

Dis 
charge.

Sec-ft. 
680
651 
376
236 
349 
324

Date.

Mar. 21
Apr. 10 

28
May 6 

26

Made by  

F. C.Ebert. ....... ..
.....do................ 
.....do................
.....do................ 
H. D. McGlashan 

and F. C. Ebert....

Gage 
height.

Feet.
2.74
2.37 
1.83
1.42 

1.38

Dis 
charge.

See.-/*.' 
ISO
115 
32
9.3 

5.4
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Daily discharge, in second-feet, of San Jacinto River near Elsinore, Cal., for the year
ending Sept. 30, 1916.

Day.

1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................
11...........................
12...........................
13...........................
14...........................
15...........................
16...........................
17...........................
18...........................
19...........................
20...........................
21...........................
22...........................
23...........................
24...........................
25...........................
26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Jan.

2
2
2

. 2

2
2
3

3

2
2
2

730
830

i 7f»n
6,800
1 7*lfl
1,010

580
680
7QA

eon

1,010
14,000
6,800
1,750
1,350

Feb.

1,170
1,120

860
950
840

sun
730
660
640
570
510
430
387
iw
350
qi K
qi K
OQO
OK-i

OKI

251
251
OKI

223
223
ntyy
OKI

251
OKI

Mar.

Q1 K

OCA

350
OCA

350
*>1 K

OCA

425
350
OIK

282
OKI

OKI

OOQ

223
195
1QK
 tan

146
 158

169
1QK

251
251
OCA

qqo
*>1K

ooq
OKI

223
195

Apr.

loo

182
146
146
146

14ft

136
146
108
99
04
04
90
04
92
87
82
74
KJ.

57
60
48
46
44
OQ

34
29
qO

28
25

May.

91

14
8

9
8.5
8
8
7
8.5
9 e

g
7.5
8

7.5
7
7
6.5
6
6
6.5
6.5
6
6.5
5
4.6

2.8
2.2

June.

1.6
1.5
1.4
1.0
.5

.4

.4

.4

.4

.3

.3

.3

.3

.2

.2

.2

.2

.2

.2

.1

.1

.1

.1

.1

.1

July.

0.1
.1
.1
.1
.1

.1

.1

.1

.1

.2

.2

.3

.3

.3

.3

.3

.3

.2

.2 J

.2

.1

.1

.1

.0

.0

.0

.0

Aug.

0.0
.0
.0
.0
.0

.0

.0

.0

.0
2

5
6
8
9

10
9

7
5
3.5
3 0

4.0
4.3
4.6
2.6

. 2.4
2 1

1 fi

1.6
1.6

Sept.

1.5
1.5
1.4
1.4
1.3

1.3
1.2
1.2
1.2
1.2
1.3
1 q
1.3
1.3
1.2
1.1
1.0

.9

.9

.9

.9
g

.9

.9

.9

NOTE.~Discharge Jan. 30 to Feb. 12 estimated on account of backwater from Elsinore Lake. Discharge 
interpolated when gage was not read as follows: Mar. 28; Apr. 1,16, 20, 23, 25-26, 29-30; May 7,18, 22,31; 
June 11. 22; July 16,18, 21 23, 27; Aug. 1-2, 4-7,10,12-15,17-18, 20, 22-24, 27-29, 31; Sept. 1-6, 8-12,14-18, 20-25,27-30. .-*,,,

Monthly discharge of San Jacinto River near Elsinore, Cal., for the year ending Sept.
SO, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

14,000 
1.170 

425 
188 

21 
1.6 
.3 

10 
1.5

Minimum.

2 
223 
146 
25 
2.2 
.1 
.0 
.0 
.9

Mean.

1,300 
482 
270 
87.9 
7.55 
.39 
.15 

3.40 
1.11

Run-off 
(total in 

acre-feet).

79,900 
27,700 
16,600 
5,230 

464 
23 

9 
209 
66

130,000

ELSINORE T.A1TB! AT ELSINORE, CAL.

LOCATION. A short distance southeast of outlet, at Elsinore, Eiverside County.
RECORDS AVAILABLE. December 1, 1915, to September 30, 1916.
GAGE. Vertical staff in several sections, on northeast shore a short distance above 

outlet; read by W. L. Wilhite. Zero of gage 1,200 feet above mean sea level.
HISTORY. l Apparently the earliest specific reference to the amount of water in 

Elsinore Lake is that contained in the notes of a traveler through southern Cali 
fornia about 1810, who mentions "Laguna Grande," the original Mexican 
name for the lake, as being little more than a swamp about a mile long. For 
the period between that time and 1862 data as to its rise and fall are not available,

i Prepared in 1916 by Francis R. Schanck, assistant inspector of irrigation, United States Indian Office, 
Los Angeles, Cal.; first published in TJ. £. Geol. Survey Water-Supply Paper 426, pp. 71-72,1917.
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but in 1862 it was very high and probably overflowed. During the succeeding 
dry period, especially during the years 1866 and 1867, when practically BO rain 
fell on the drainage area tributary to the lake, it receded very rapidly, but it 
was full again in 1872 and overflowed down its outlet through Temescal Canyon. 
After this it again evaporated down to a level probably as low as it has ever been 
since, but the rains of the winter of 1883-84 filled it to overflowing in three weeks.

Americans had settled around it by this time, and their descriptions of con 
ditions say that large willow trees surrounding the low-water shore line were 
of such size that they must have been 30 or more years old. The rainfall in the 
next 10 years was excessive and the lake stayed high and overflowed naturally 
during three or four years of the decade. It was purchased by the Temescal 
Water Co. for the irrigation of lands at Corona, and its outlet channel was deep 
ened, permitting gravity flow to Corona for a year or more after the lake level had 
sunk below the elevation of its outlet. As the surface still receded a pumping 
plant was installed and the water was raised a maximum of about 10 feet, then 
flowing down the natural channel of Temescal Canyon. Pumping was continued 
a season or two, but the concentration of salts in the lake, due to the evaporation 
and low rainfall, soon made the water unfit for irrigation.

After 1893 the water level sunk almost continuously for nearly 10 years, though 
rising slightly, of course, every winter. The heavier precipitation Beginning 
in 1903 gradually filled the lake to about half the depth between its minimum 
level since 1883 and its high level or overflow point. The flood of January, 1916, 

- rapidly raised the level to overflowing although the run-off into the lake appears 
to have been considerably less than that of the wet years of 1883-84 and 1888-89.

The fact that large trees were growing 20 feet or more below the high-water 
level when the lake filled in 1883-84 indicates that the high water of the sixties 
and seventies must have been of very short duration. The stumps of the trees 
were still visible in 1888 and 1889 many hundred feet from shore, but by the time 
the lake receded in the middle nineties these had disappeared.

Daily elevation, in feet, of Elsinore Lake at Elsinore, Cal., for the year ending Sept.
SO, 1916.

Day.

1. ..................
2...................
3...................
4...................
5...................
6...................
7...................
8...................

10...................
11...................
12...................
13...................
14...................
15...................
16...................
17...................
18...................
19...................
20...................
21...................
22...................
23...................
24...................
25...................
26...................
27...................
28...................
29...................
30...................
31. ................ r .

Dec.

45.2

45.2

45.2

45.2

45.2

45.2
45.2

45.2

45.2

45.3
45.3

Jan.

45.4
45.3
45.3
45.3
45.3
45.3
45.3
45.3
45.4
45.4
45.4
45.4
45.4
45.4

45.4
46.7
47 9

48.7
50.2
51.2
52.2
52.7
52.9
53.2
54.0
54.5
55.5
57.5
58.5

o22.0

Feb.

o22.2
«22.5
o22.8
o23.0
o23.3
o23.5
o23.5
o23.7
o23.9
o24.1

a24.2
o24.4
o24.5

63.5
63.6
63.9
63.8
63.8
63.9
63.9
63.9
64.0
64.1
64.2
64.2
64.3
64.3
64.3
64.4

Mar.

64.5
64.5
64.6
64.7
64.8
64.9
65.0
65.1
65.2
65.2

65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.6
65.6
65.6
65.6
65.6
65.6
65.5
65.5
65.5
65.5
65.5
65.5

Apr.

65 5
65.5
65.5
65.5
65.5
65.4
ec A

65.3
65.3

65.3

65.5
65.2

65.1
65.1
65.0
65.0

64.8
64.7
fid 7

64.6
64.6
64.6
64.6
64 5

May.

64.5

64.5
64.4
64.4
64.3
64.3
64.2
fid 9
64.2
64.2
64.1
64.1
64.0
64 0

64.0
' 64.0

64 0
63.9

63.8

63.6

63.6

63.6
63.5

63.5
63.4

June

63.4
63.4
63.3
63.3
63.3
63.2
63.2

63.2

63.2

63.1

63.6
63.0

62.9
62.9
62.9
62.8
62.8
62.8
62.8

62.7
62.7
62.7
62.6
62.6

July.

62.6
62.5
62.5
62.5
62.5

62.4
62.4
62.4
62.4
62.4
62.0

62.0

62.0

62.0

61.9

61.8

61.8

61.8

Aug.

61.7
61.6

61.6

61.6

61.5
61.4
61.4

61.4

61.4

61.3

61.3

61.3

61.3

61.2

Sept.

61 2"

61.0

at) o

AA Q

CA O

60.8

60.6

Read from temporary gage which was destroyed before it cccld be referred to correct datum.
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TEMESCAL CREEK NEAR ELSINORE, CAL.

LOCATION. In La Laguna grant, at private bridge about 1£ miles northwest of Elsi- 
nore, Riverside Comity, and 2 miles below outlet of Elsinore Lake.

DRAINAGE AREA. Not measured. Elsinore Lake overflows only during years of 
heavy rainfall.

RECORDS AVAILABLE. April 10 to September 30, 1916.
GAGE. Vertical staff fastened to left bridge abutment near downstream end; read 

by W. L. Wilhite.
DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand; banks are high and not subject to 

overflow.
DIVERSIONS. Hemet Water Co. diverts water from San Jacinto River above San 

Jacinto, and Temescal Water Co. 's canal has intake in Railroad Canyon above 
Elsinore Lake. Considerable water is pumped from wells in Perris Valley.

ACCURACY. Stage-discharge relation permaaent during year. Rating curve well 
defined throughout. Gage read once a day to hundredths; change in stage 
gradual. Daily discharge ascertained by applying gage height to rating table. 
Records good.

Discharge measurements of Temescal Creek near Elsinore, Cal., during the year ending
Sept. 30, 1916.

Date.

Feb. 13
24

Mar. 9
22

Apr. 10
28

Made by 

F.C.Ebert..........
.....do...............

F.C.Ebert..........
.....do............... 
.....do...............

Gage 
height.

Feet.

3.90 
3.31

Dis 
charge.

Sec.-ft. 
48
71

143
179
170 
126

Date.

May 6
26

July 11
20 

Aug. 10

Made by 

F.C.Ebert..........

F.C.Ebert..........
.....*>.. .............
.....do............... 
.....do...............

Gage 
height.

Feet.
2.82
1.99
1.75
1.29
1.19
.81

Dis 
charge.

Sec.-ft. 
99
52
42
20
16 
3.2

Daily discharge, in second-feet, of Temescal Creek near Elsinore, Cal., for the year ending
Sept. SO, 1916.

Day.

1.....
2.....
3.....
4.....
5.....

6.....
7.....
8.....
9.....

10.....

11. .
12. . 
13. . 
14. . 
15. .

Apr.

167

166 
166 
159 
159 
159

May.

113
112
112
106
104

102
93
84
82
82

84 
75 
73 
72 
69

June.

45
44
44
40

42

41
41
40
Af\

40

38 
38 
37 
37 
36

July.

22
21
20
01

' 21

21
on
Ott

22
20

20 
19 
19 
18 
17

Aug.

10.0
9.5
9 ft

8 ft

7.0

4 Q

4 C

4.0
3.5
3.0

2.6 
2.2 
2.0 
1.7 
1.4

Sept.

0.2
.1

.4

.4

.2

.2

.2

.2 

.2 

.2 

.2 

.3

Day.

16....
17. ..
18. ,.
19 '
20.

21.
99
90
04

25.

26.
27. 
28. 
29. 
30. 
31....

Apr.

154
iiai
148
146
142
1*?Q

1Q3

10Q

136

135 
129 
129 
128 
120

May.

68
67
63
CO

61

60
58
56

54

53 
53 
50 
49 
48 
46

June.

35
14
32
31
30

29
98
Oft

97
26

25 
25 
24 
23 
22

July.

17
17
17
17
17

16
15
15
15
15

15 
13 
12 
12 
11 
10

Aug.

1.2
1.1
1.0
.7

4.1

2.2
.3
.3' .3
.3

.3

.2 

.2 

.2 

.2

.2

Sept.

0.3
.3
.3
.3
.-3

.3

.3

.3

.3

.3

.3 

.3

.3 

.3 

.3

NOTE. No gage-height record Apr. 11,16, 30, May 7,16,19,22, 25, June 12,22, July 1,9,16, 23, 28,30-31, 
Aug. 1, 7-8,11,13,15, 21, Sept. 1, 3,10,11,17, 24, and 28; discharge interpolated.
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Monthly discharge of Temescal Creek near Elsinore, Cal.,for the year ending Sept. 30,1916.

Month.

April 10-30..............................................
May. ................................................... .

July.....................................................

Discharge in second-feet.

Maximum.

167 
113 
45 
23 
10 

.4

Minimum.

120 
46 
22 
10 

.2 

.1

Mean.

145 
73.1 
34.2 
17.4 
2.78 
.27

Run-off 
(total in 

acre-feet).

6.040 
4,490 
2.040 
1 070 

171 
16

13,800

SAN ANTONIO CREEK NEAR CLAREMONT, GAL.

LOCATION. In the NW. \ SE. \ sec. 36, T. 2 N., R. 8 W., at Mghway bridge about 
half a mile above Pacific Light & Power Corporation's power house (Sierra plant), 
about 4 miles above mouth of canyon, and about 8 miles northeast of Claremont, 
Los Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 31 to September 4, 1916 (discharge measurements only).
DISCHARGE MEASUREMENTS. Made by wading or from Mghway bridge.
CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders; shifts 

at high stages. One channel except at extremely Mgh floods, when left bank is 
overflowed.

DIVERSIONS. The Pacific Light & Power Corporation diverts water for power above 
tMs station. At low stage practically all the water is, diverted.

Discharge measurements of San Antonio Creek near Claremont, CaL, dunng the year
ending Sept. 30,1916.

Date.

May 31

27
July 3

Made by 

J.C. Dort.....................
.....do........................

J.G. Dort............ ........

Dis 
charge.

Sec.-ft. 
14
7.7
4.4
3.4

Date.

July 19
Aug. 12
Sept. 4

Made by  

J. C. Dort.....................

Dis 
charge.

8ec.-ft. 
1.0
1.0

SAN ANTONIO CREEK NEAR UPLAND, CAL.

LOCATION. In SW. £ sec. 36, T. 2 N., R. 8 W., below Pacific Light & Power Corpora 
tion's power house, about 3| miles above mouth of canyon, and 8 miles northwest 
of Upland, San Bernardino County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 11, 1901, to September 30, 1916.
DISCHARGE. Determined from gage-height record obtained at 10-foot rectangular 

weir in tailrace; excess water flowing over diverting dam is estimated.
EXTREMES OF DISCHARGE. 1901-1916: Maximum mean daily discharge reported, 

607 second-feet February 21, 1914; minimum mean daily discharge, 3.4 second- 
feet February 29, 1904. No record of flood of January 18-21, 1916.

DIVERSIONS. No information.
REGULATION. No information.
ACCURACY. Records for periods in wMch discharge is below about 21 second-feet, 

the capacity of power canal, probably excellent.
COOPERATION. Daily-discharge record furnished by Pacific Light & Power Corpora 

tion, through H. A. Barre, cMef engineer.
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Daily discharge, in second.feet, of San Antonio Creek near Upland, Col., for the year
ending Sept. SO, 1916.

Day.

1..... .........
2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

12..............
13..............
14..............
15..............

16..............
17..............
18.............. 
19.............. 
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
on

30..............
31..............

Oct.

13.8
13.8
13.5
13.2
13.5

13.8
13.8
13.5
13.5
13.5

13.5
13.2
13.2
13.2
13.2

12.9
12.9
12.7
12.7

12.4
11.9
11.5
11.5
11.5

11.5
11.5
11.5
11.7
11.5
11.3

Nov.

10.7
11.5
11.7
U Q

11.5

11.9
11.7
11.5
11.9
11.9

U Q
11.7
11.2
11.5
11.5

11.5
11.5
11.5 
11.5 
11.2

11.2
11.2
11.0
11.0
11.0

11.0
11.0
11.0
10.7
10.7

Dec.

10.7
10.7
10.7
11.9
10.7

11.0
10.7
10.7
10.7
10.7

10.7
10.7
10.7
11 9
11.4

10.7

10.3 
10.3 
10,3

10.2
10.2
10.2

O Q
in 9

10.2
10.2
9 0

9.9
9 0
9 0

Jan.

9.9
12.9
11.9
1ft °.

11.0

11.0
10.7
10.3
11.5
11.5

11 9
11.2
11.2
11.2
11.7

11.5
18.6

300
200
150
IKA

1"U1
Iftf

200
if»n
150
120

Feb.

100
100
100
100

Sfl

80
70
60
60
51

40
ort

30
OA

Oft

25
25
22
41 
41

39
on
on
07
°.7

41
AQ

41
41

Mar.

41
41
41
on

39

39
39
in
40
40

41
41
41
42
An

41
An

42 
42 
tst

4O
4O

49
49
4O

49
47
47
47
47
AK

Apr.

it
45
45
41
41

39
on

37
37
37

37
VI
V7

OF

31
Q1

31
29
9O

90

29
29
29
97

97
97

27
25
25

May.

25
25
25
25
25

25
25
25
25
25

23
23
23
23
23

23
23
22 
22 
23

23
23
23
22
nn

09

22
22
O9

22
22

June.

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22 
22 
22

19.6

19.6
18.6
IS A

18.6
18.6
18.6
1Q ft

18.6

July.

18.6
18.6
18.6
18.6
18.6

18.6
18.6
18.6
18.6
18.6

18.6
18.6
18.6
18.6
18.6

18.6
18.6
18.6 
18.0

17.7
17.7
17.7
17.7

17.4
17.4
17.4
17.4
17.4
17.4

Aug.

17.4
17.4
17.4
17.4
17.4

15.1
17.4
15.2
14.3
15.0

16.0
15.2
15.2
15.0
15.0

14.7
14.6
14.7 
14.7 
14. 7

U K

14.1
14.1
13.8
10 Q

10 Q

13.6
13.5
13.2
13.5
13.5

Sept.

13.5
13.2
12.9
12,9
12.7

12.9
12.9
12.9
12.4
12.9

12.4
12.4
12.2
11.4
11.1

12.2
12.1
12.2 
11.9 
11.9

11 9
11 9
U Q

11.9
11.5

11.5
11.2
11.2
11 9

11.7

NOTE. Flood Jan. 18 to 21; discharge not known.

Monthly discharge of San Antonio Creek near Upland, Cal.,for the year ending Sept. SO,
1916.

Month.

November. ...............................................

April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

13.8 
11.9 
11.9 

100 
49 
45 
25 
22 
18.6 
17.4 
13.5

Minimum.

11.3 
10.7 
9.9 

22 
38 
25 
22 
18.6 
17.4 
13.2 
11.1

Mean.

12.7 
11.4 
10.5 
51.0 
43.3 
33.7 
23.3 
21.0 
18.2 
15.0 
12.2

Run-oft 
(total in 

acre-feet).

781 
678 
646 

2,9§0 
2,660 
2,010 
1,430 
1,250 
1,120 

922 
726

NOTE. This table computed by engineers of United States Geological Survey.
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SAN GABRIEL RIVER BASIN.

SAN GABRIEL RIVER NEAR AZUSA, CAL.

LOCATION. In the NW. J sec. 23, T. 1 N., R. 10 W., near road crossing at mouth of 
canyon, about half a mile above Pacific Light & Power Corporation's power 
house, and 2 miles north of Azusa, Los Angeles County.

DRAINAGE AREA. 222 square miles.
RECORDS AVAILABLE. 1894 to September 30, 1916.
GAGE. Staff in two sections on left bank at a rock point above ford; read January 2 

to April 4, except January 2-8 and 12-16, when the water did not reach it, and a 
vertical staff on left bank 600 feet below ford was read; April 5 to June 24, vertical 
staff, at independent datum, 50 feet above regular gage above ford. Original gage 
was just above ford at mouth of canyon, but owing to frequent changes in channel 
it has been necessary to make numerous changes in the gages, which have varied 

  in position from 1,000 feet above ford to 600 feet below and most of which have 
been installed at independent datums. Gage read by Vickrey and Bunje.

DISCHARGE MEASUREMENTS. Made from cable 1,000 feet above ford or by wading 
near gage. *

CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifts during high 
water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year and period 1894 
1916, 12.0 feet at 7 a. m. January 18, 1916 (discharge, 40,000 second-feet); no flow 
for several months each year.

DIVERSIONS. Power canal of Pacific Light & Power Corporation heads about 5 miles 
above station. Water was diverted through the tunnel about 500 feet above ford 
on and after April 26.

REGULATION. None.
ACCURACY. Stage-discharge relation fairly permanent except during floods. Rating 

curves used as follows: January 2-8 and 12-16, well defined; January 9-11, 17-19, 
and January 27 to March 29, fairly well defined; April 5 to June 24, well defined. 
Gage read to hundredths once daily; more frequent readings during high stages. 
Daily discharge ascertained by applying mean daily gage height to rating table 
except that for January 20-26, which was computed by shifting-control method, 
and March 30 to April 4, which was interpolated. Records good.

Discharge measurements of San Gabriel River near Azusa, Col., during,the year ending
Sept. SO, 1916.

Date.

4 
12
13 
15
17
18
Id

19 
20
O1

24
Feb. 10

14
oc

26

Made by 

.....do............... 

.....do...............

.....do............... 

.....do...............

.....do...............

.....do...............

.....do...............

.....do............... 

.....do............... 

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet. 
1.82
1.62 
2.03
1.88 
2.08

10.30
11.50 
7.38
7.10 
6.62 
6.34
K on

5.07
4.98
4.62
4.92

Dis 
charge.

Sec.-ft. 
63
39 

107
76 

117
18,400
32,400 
4.300
3.750 
2,380 
1,570

OAO

638
541
346
525

Date.

Mar. 2
8 

29
Apr. 5

11
25 

May 1
5 
8 

19
31

11
30

Made by 

F.C.Ebert. .........
.....do...............
.....do...............
H. J. Tompkins. ..... 
F.C.Ebert..........
Dort and TompMns..
.....do...............
F.C.Ebert..........
.....do...............
H. J. Tompkins... ... 
F.C.Ebert..........
J. C. Dort... .........

J. C. Dort............

Gage 
height.

Feet. 
4.90
4.92 
4.74
4.45
1 14

1.28
.90 
.92
.59 
.52 
.40
.19

-.13
-.21

Dis 
charge.

««. /«. 
401
622
<K>S
335 
283
293
169 
171
104 
92 
74
43
14
8.9
.0
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Discharge measurements of diversion from San Gabriel River (above gage) near Azusa, Cal., 
during the year ending Sept. 30, 1916.

Date.

May 31

10
30

Made by  

J.C. Dort. .....................
F. C. Ebert............ .........
J. C. Dort.......................

Dis 
charge.

Sec.-ft.
OA

54
48
ie

Date.

July 8
12
21

Aug. 12

Made by 

F.C. Ebert.....................
J.C. Dort. .....................
F.C. Ebert... ..................

Dig 
charge.

Sec.-ft. 
12
7.6
1.2
.7

NOTE. First diversion for season made Apr. 26. Water shut off Apr. 30 on account of break in ditch. 
Water turned in on May 5. All water in river diverted Into ditch after June 24.

Daily discharge, in second-feet, of San Gabriel River near Azusa, Cal., for the year ending
Sept. SO, 1916.

Day.

1.....
2.....
3.....
4.....
5.....

6.....
7.....
8.....
9.....

10.....

11.....
12.....
13.....
14.....
15.....

Jan.

0
19
79
37
99

62
37
22

400
740

400
110
79
55
135

Feb.

1.220
1.020
930
845
765

690
690
655
620
5SS

555
555
555
555
495

Mar.

525
495
495
495
620

555
555
525
495
495

495
468
468
440
440

Apr.

384
374
365
356
346

331
299
285
285
278

285
278
272
259
252.

May.

172
165169'
160
96

96
93
89
86
82

79
109
107
72
66

June.

44
42
28
16
14

11
10
9.0
7.5
7.5

7.0
7.0
6.0
5.5
5.0

Day.

16....
17.....
18.....
19.....
20.....

21.....
22.....
23.....
24.....
25.....

26.....
27.....
28.....
29.....
30.....
31.....

Jan.

99
17,100
22,300
3,900
2,380

1,570
1,330
1,170
848
760

620
7,860
4,240
2,160
2,000
1,710

Feb.

495
495
468
440
440

440
412
385
360
335

495
930
555
555

Mar.

412385-
385
385
765

655
555
555
525
495

290
440
440
412
402
393

Apr.

246
246
240
234
222

216
214
211
202
200

151
130
126
122 474

May.

63
63
63
74
69

63
57
54
57
57

53
52
49
45
44
44

June.

4.4
4.1
3.2
2.6
.8

.6

.6

.6

.4

NOTE. No flow Oct. 1 to Jan. 1 and June 25 to Sept. 30. 

Monthly discharge of San Gabriel River near Azusa, Cal., for the year ending Sept. SO, 1916.

Month,

April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

0.0 
.0 
.0 

22,300 
1.220 

765 
384 
172 
44 

.0 

.0 

.0

22,300

Minimum.

0.0 
.0 
.0 
.0 

335 
290 
122 
44 

.0 

.0 

.0 

.0

.0

Mean.

0.0 
.0 
.0 

2,330 
605 
486 
253 

82.2 
7.89 
.0 
.0 
.0

315

Run-off 
(total in 

acre-feet).

0 
0 
0 

143,000 
34,800 
29,900 
15,100 
«,050 

469 
.0 
0 
0

228,000
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Combined daily discharge., in second-feet, of San Gabriel River and Pacific Light & Power 
Corporation's canal near Azusa, Col., for the year ending Sept. SO, 1916.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
,19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

48
47
48
47
46

45
45
45
44
45

46
47
47
47
48

48
46
46
45
44

44
44
44
43
43

42
42
42
41
42
43

Nov.

43
43
43
42
44

54
60
56
57
61

57
58
54
52
52

52
51
50
50
cn

49
40
50
40
48

49
40

49
49
49

Dec.

49
48
48

, 69
67

60
58
58
55
56

55
56
55
72
76

65
62
61
60
59

58
56
56
54
54

53
53
54
53
61
62

Jan.

63
93
159
117
179

142
117
102
480
820

480
190
159
135
215

179
17,100
22,300
3,980
2,450

1,650
1,410
1,250
928
840

700
7 Q4n
4,290
2,240
2,080
1 790'

Feb.

1,300
1,100
1,010
925
845

770
770
735
700
668

635
635
635
635
575

575
575
548
520
520

520
492
465
440
415

575
i;oio

635-
635

Mar.

605
575
575
575
700

635
635
605
575
575

575
548
548
520
520

492
465
465
465
845

735
635
635
605
575

370

520
492
482
473

Apr.

464
454
445
436
426

411
379
365
365
358

365
358
352
339
332

326
326
320
314
302

296
294
291
292
290

241
220

212
264

May.

262
255
259
250
186

186
183
179
176
172

169
154
152
162
156

153
153
153
164
159

153
147
144
147
147

143
142
139
135
134
134

June.

134
132
118
106
104

101
100
99
98
98

97
97
96
96
95

94
94
93
93
91

91
91
<91
90
90

90
90
90
90
90

July.

90
90
90
90
90

90
84
81
79
79

80
80
SO
80
80

80
80
79
77
76

73
72
72
70
70

67
67
67
65
61
62

Aug.

59
58
61
58
62

61
59
55
62
62

61
60
58
57
60

59
61
61
60
58

60
57
53
57
57

56
65
54
54
52
52

Sept.

51
, 48
50
49
49

49
50
48
48
47

47
45
45
44
42

43
43
45
45
47

47
48
49
48
49

49
48
46
44
54

NOTE. The diversion for irrigation through tunnel above gage not included in above table. See list of 
discharge measurements. See page 80 for daily discharge of Pacific Light & Power Corporation's canal 
nearAzusa, Gal.

Combined monthly discharge of San Gabriel River and Pacific Light & Power Corpora 
tion's canal near Azusa, Col., for the year ending Sept. 30,1916.

Month.

April... .................................................
XltlTr

JulY. ...... . . . .... . .... . ....

Discharge in second-feet.

Maximum.

48 
61 
76 

22,300 
1,300 

845 
464 
262 
134 
90 
62 
54

22,300

MirnTnnTn ,

41 
42 
48 
63 

415 
370 
212 
134 
90 
61 
52 
42

41

Mean.

45.0 
50.6 
58.2 

2,419 
685 
566 
335 
169 
98.0 
77.5 
58.0 
47.2

384

Run-off 
(total in 

acre-feet).

2,770 
3,010 
3,580 

148,000 
39,400 
34,800 
19,900 
10,400 
5,830 
4,770 
3,570 
2,810

279,000

NOTE. See.page 81 for table of monthly discharge for Pacific Light & Power Corporation's canal near 
Azusa, Cal.
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PACIFIC LIGHT & POWER CORPORATION'S CANAL NEAR AZUSA, CAL.

LOCATION. At Pacific Light & Power Corporation's power house, about 9 miles
below intake on San Gabriel River, and 1$ miles north of Azusa, Los Angeles
County.

RECORDS AVAILABLE. 1896 to September 30, 1916. 
DISCHARGE. Computed from records showing kilowatt output qf plant, on the

assumption that a discharge of one second-foot develops 25 kilowatts. Low-water
record at power plant not reliable; discharge computed from weir records obtained
at sand box about one-fourth mile below intake. 

EXTREMES OF DISCHARGE. 1896-1916: Maximum mean daily discharge recorded,
90 second-feet during most of period March 24 to August 3, 1915; no flow during
periods in 1901 and 1912. 

ACCURACY. Records good.

Diversion dam for canal is on San Gabriel River in the SE. J SE. £ sec. 31, T. 2 N., 
R. 9 W., about five miles above gaging station on San Gabriel River near Azusa, at 
the mouth of the canyon. The water is used for power development at a point about 
1J miles north of Azusa, and after leaving the power plant, is divided and used 
for irrigation, being discharged into the Azusa-Covina canal and the rest into the 
Duarte canal. During the rainy season part of the water from the power plant is 
wasted back into San Gabriel River below the gaging station.

Daily discharge, in second-feet, qf Pacific Light & Power Corporation's canal near 
Azusa, Cal.,for the year ending Sept. SO, 1916.

Day.

1. .............
2..............
3..............

5. .............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
99

23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

48
47
48
47
46

45
45
45
44
45

46
47
47
47
48

48
46
46
45
44

44
44
44
43
43

42
42
42
41
42
43

Nov.

43
43
43
42
44

54
60
56
57
61

57
58
54
52
52

52
51
50
50
50

49
4Q

50
49
48

49
4Q

49
4Q

49

Dec.

49
48
48
69
67

60
58
58
55
56

55
56
55
72
76

65
62
61
60
59

58
56
56
54
54

53
53
54
53
61
62

Jan.

63
74
80
80
80

80
80
80
80
80

80
80
80
80
80

80
15.9

.0
80.0
70

80
80
80
80
80

80
80
52
80
80
80

Feb.

80
80
80
80
80

80
80
80
80
80

80
80
80
80
80

80
8ft

80
80
80

80
80
80
80
80

80
80
Rn
80

Mar.

80
80
80
80
80

80
80
80
80
80

80
80' 80

80
80

80
80
80
80
80

80
80
80
80
80

80
80
80
80
80
80

Apr.

80
80
80
80
80

80
80
80
80
80

80
80
80
80
80

80
an
80
80
80

80
80
80
90
90

90
90
90
90
90

May.

90
90
90
90
90

90
90
90
90
90

90
45
45
90
90

90
90
90
90
90

90
90
90
90
90

90
90
90
90
90
90

June.

90
90
90
90
90

90
90
90
90
90

90
90
90
90
90
'90

90
90
90
90

90
90
90
90
90

90
90
90
90
90

July.

90
90
90
90
90

90
84
81
79
TO

80
80
80
80
80

80
Rn
7Q

77
76

73
72
72
70
70

67
67
67
65
61
62

Aug.

59
58
61
58
62
61'
59
55
62
62

61
60
58
57
60

59
61
61
60
58

60
57
53
57
57

56
55
54
54
52
52

Sept.

51
48
50
JQ

49

49
50
48
48
47

47
45
45
44
42

43
43
45
45
47

47
48
49
48
49

49
48
46
44
54
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Monthly discharge of Pacific TAght & Power Corporation's canal near Azusa, Col., 
for the year ending Sept. SO, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

The year. ........... . .

Discharge in second-feet.

Maximum.

48 
61 
76 
80 
80 
80 
90 
90 
90 
90 
62 
54

. 90

Minimum.

41 
42 
48 

.0 
80 
80 
80 
45 
90 
61 
52 
42

.0

Mean.

45.0 
50.6 
58.2 
73.4 
80.0 
80.0 
82.3 
87.1 
90.0 
77.5 
58.0 
47.2

69.1

Run-oft 
(total in 

acre-feet).

2,770 
3,010 
3,580 
4,510 
4,600 
4,920 
4,900 
5,360 
5,360 
4,770 
3,570 
2,810

50,200

NOTE. Table computed by engin3ers of United States Geological Survey. 

ROGERS CREEK NEAR AZTTSA, CAL.

LOCATION. In the southwest corner of sec. 14, T. IN., R. 10 W., about half a mile
above mouth of creek and 2£ miles north of Azusa, Los Angeles County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 8 to August 12, 1916 (discharge measurements only). 
DISCHARGE MEASURBMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel. Control, solid rock. 
DIVERSIONS. None above. 
REGULATIONS . None.

Discharge measurements of Rogers Creek near Azusa, Col., during the year ending
Sept. SO, 1916.

Date.

May 8

oo

Made by 

J.C.Dort. ...................

Dis 
charge.

Sec.-ft. 
2.9
3.0
.8

Date.

July 12
Aug. 12

Made by 

J.C.Dort....................

Dis 
charge.

Sec.-ft. 
1.2
.4

FISH CREEK NEAR DTTARTE, CAL.

LOCATION. In the SW. JSW. } sec. 15, T. 1N. ,.R. 10 W., about three-fourths of a mile 
above mouth of canyon and about 4 miles northeast of Duarte, Los Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 23 to September 30,1916 (occasional discharge measure 

ments made beginning April 12, 1916).
GAGE. Vertical staff on left bank; read by Dalton and Hayward, forest rangers.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders. Banks high and, 

not subject to overflow. Control is an outcrop of bedrock; second outcrop, a 
short distance below, is probably the control at high water. Point »f zero flow, 
about gage-height, 0.25 foot.

40533* IS wsr44X  §
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EXTREMES OP DISCHARGE. Marks on the banks show that floods have reached stages 
as high as 9 feet; minimum stage recorded, July 23 to September 30, 1916, 0.66 
foot, afternoon reading August 31, September 13, 14, 16, and 20 (discharge, 0.7 
second-foot).

DIVERSIONS. None above.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined. 

Gage read to hundredths twice a day when forest rangers are there. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Records 
fair, except for September, for which they are only roughly approximate, as dis 
charge for September 30, on which day there was considerable rain, was estimated.

Discharge measurements of Fish Creek near Duarte, Cal., during the year ending Sept.
30, 1916.

Date.

Apr. 12
24

May 2
19

Made by 

H. J. TompMns. .....

.....do...............
J. C. Port. ...........

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
10
7.2
6.2
6.4

Date.

June 10
28

Suly 14

Made by 

J.C. Dort.. ..........

J. C. Dort............

Gage 
height.

Feet.

0.87
1 .86

Dis 
charge.

Sec.-ft: 
2.7
3.0
1.6

Daily discharge, in second-feet, of Fish Creek, near Duarte, Cal., for the year ending
Sept. 30, 1916.

Day.

1 ........
2.........
3.........
4.. .......
5.........

6.........
7.........
8.. ......
9.........

10.........

July. Aug.

1.0
.9
.9

1.0
1.2

1.1
1-0
1.0
1.0
1.2

Sept.

0.8
.9
.9
.9

1.0

1.0
1.0
1.0
.9

1.0

Day.

11.........
12.........
13.........
14.........
16.........

16.........
17.........
18.........
19.........
20.........

July. Aug.

1.2
1.1
1.1
1.2
1.3

1.4
1.4
1.4
1.6
1.4

Sept.

1.0
.9
.8
.8
.8

.8

.8

.9

.8

.8

Day.

21.........
22.........
23.........
24.........
26.........

26.........
27.........
28.........
29.........
30.........
31.........

July.

1.6
1.6
1.6

1.6
1.4
1.3
1.2
1.2
1.1

Aug.

1.3
1.2
1.0
.9

.9

.9

.9

.9

.9

.8

Sept.

0.9
1.0
1.2
1 0

1.1
1.2
1.2
.9
.8

1.6

NOTE. No record July 24, 25, 27, 28, Aug. 1, 4, 8, 11 j 16, 18, 22, 25, 29, Sept. 1, 6, 8,12,16, 19, 22, 26, 29, 
and 30; discharge interpolated except for Sept. 29 and 30, which was estimated from rainfall records; esti 
mate for Sept. 30 may be greatly in error.

Monthly discharge of Fish Creek near Duarte, Cal., for the year ending Sept. 30, 1916.

Month.

July 23-31 ...............................................

The period.... ....................................

Discharge in second-feet.

Maximum.

1.6 
1.6 
1.5

Minimum.

1.1
.8 
.8

Mean.

1.88 
1.09 
.96

Run-off 
(total in 

acre-feet).

25 
67
67

149
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MONROVIA PIPE LINE NEAR MONROVIA, CAL.

LOCATION. Near southeast corner of sec. 14, T. 1 N., R. 11 W., about 300 feet above 
settling reservoir at mouth of Sawpit Canyon and about 1J miles north of Mon 
rovia, Los Angeles County.

RECORDS AVAILABLE. May 18 to September 30, 1916.
GAGE. Vertical staff in weir box; read by L. E. Alien, canyon guard.
DISCHARGE. Measured by two rectangular weirs with end contractions; left weir, 

2.25 feet long; right weir, 2.26 feet long; crest of left weir at zero gage height; 
crest of right weir 0.02 foot lower at one end. Rating table has been checked by 
current meter discharge measurements made at mouth of intake pipe in weir box.

ACCURACY. Stage-discharge relation considered permanent, as conditions determin 
ing backwater for any stage are probably constant. Rating table considered 
accurate within 15 per cent up to 2.0 second-feet, within-10 per cent from 2.0 to 
3.0 second-feet, and within 5 per cent above. Gage read to hundredths twice a 
day. Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good.

The following current-meter measurement was made by J. C. Dort: 
May 19, 1916: Gage height, 0.49 foot; discharge, 5.1 second-feet.

The Monrovia pipe line furnishes part of the water supply of Monrovia. It obtains 
its water from two branches of Sawpit Creek. Most of this water is collected by tunnels 
driven into the sides of the canyon.

Daily discharge, in second-feet, of Monrovia pipe line near Monrovia, CaL, for the year
ending Sept. SO, 1916.

Day.

1. ......
2
3.......
4.......
5.......

6.......
7.......
8.......
g

10.......

11.......
12.......
13.......
14.......
15.......

May. June.

4.4
4.4
4.4
4.2
4.2

4.2
4.2
4.2
4.2
4.2

4 2
4.2
3.9
3.9
3.9

July.

3.6
3.6
3.6
3.6
3.6

3.4
3.4
3.4
3.3
3.3

3.3
3.3
3.3
3.3
3.3

Aug.

2.8
2.8
2.8
2.8
2.8

2.7
2.7
2.7
9 7
2.7

2.7
2.7
2.7
2.7
2.7

Sept.

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.4
2.4

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

May.

5.0
5.0
4.8

4.7
4.7
4.7
4.7
4.7

4.7
4.6
4.4
4.4
4.4
4.4

June.

3:9
3.9
3.9
3.9
3.9

4.0
3.9
3.9
3.9
3.6

3.6
3.6
3.6
3.6
3.6

July.

3.3
3.3
3.3
3.3
3.3

3.3
3.3
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

Aug.

2.7
2.7
2 7
2.7
2.7

2 7

2.7
2 7
2.6
2.6

2.6
2 ft

2.6
2.6
2.6
O e

Sept.

2 4

2.4
2 4

2 A

2 A

n K

2 K.
t\ e

0 %

n e

O e

2 e

2 e

2.5

NOTE. No record May 20 and Sept. 24-30; discharge estimated.

Monthly discharge of Monrovia pipe line near Monrovia, Cal., for the year ending
Sept. SO, 1916.

Month.

May 18-31................................................

July.....................................................

September...   ..........   .   ........................

Discharge in second-feet.

MaTiniiim.

5.0 
4.4 
3.6 
2.8 
2.5

Vjnjnuim.

4.4 
3.6 
3.0 
2.5 
2.4

Mean.

4.66 
3.98 
3.27 
2.69 
2.47

Ilun-off 
(total m 

acre-feet).

129 
237 
201 
165

, 147

879
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SANTA ANITA CREEK NEAR SIERRA MAD RE, GAL.

LOCATION. In the SW. J NE. \ sec. 10, T. 1 N., R. 11 W., at the head of what are 
known locally as "Hermits Falls" about 4 miles northeast of Sierra Madre, Los 
Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 31 to September 30, 1916.
GAGE. Stevens water-stage recorder on right bank of pool at head of Hermits'Falls.
DISCHARGE MEASUREMENTS. Made from cable 300 feet below gage or by wading at 

lower end of gage pool.
CHANNEL AND CONTROL. Channel at gage is pool in bedrock; bed rough and steep 

above and below pool. Banks high, clean, and not subject to overflow. Con 
trol is bedrock, is the same for all stages, and is permanent. Stage of zero flow, 

  gage height, 0.47 foot.
DIVERSIONS. -None above.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Mean 

daily gage height determined by inspection of recorder graph. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Santa Anita Creek near Sierra Madre, CaL, during the year
ending Sept. 30, 1916.

Date.

Apr. 13
18

May 3
24

Made by-

El. J. Tompkins......
.....do...............
.....do...............
J.C.Dort. ...........

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft.

15
10
7.8

Date.

June 16
29

Aug. 24
Sept. 24

Made by 

J.C. Dort.. ..........

.....do. ..............

Gage 
height.

Feet.

O QQ

OS

Dis 
charge.

Sec.-ft. 
4.4
3.8
1.7
1.8

i Lippincott, J. B., Memorandum concerning the floods of Jan. 17 and 18,1916.

Daily discharge, in second-feet, of Santa Anita Creek near Sierra Madre, CaL, for the yea-
ending Sept. SO, 1916.

Day.

1. .............

3..............
4..............
5..............

6..............
7..............
8..............

10..............

Aug.

2.3
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.3

Sept.

1.7
1.7
1.8
1.8
1.8

1.9
1.9
1.8
1.8
1.8

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

Aug.

2.3
2.3
2.3
2.3
2.3

2.4
2.4
2.5
2.3
2.4

Sept.

1.7
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

Day.

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

2 ,1
2.3
2.1
1 Q
1.7

1.7
1.7
1.7
1.7
1.7
1.7

Sept.

I B

1.7
1.7
1 fi

1.8

v 1.9
1.7
1.6
1.6
3.1

NOTE. No record Sept. 22 and 23; discharge estimated.
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Monthly discharge of Santa Anita Creek near Sierra Mddre, Cal., for the year ending Sept.
SO, 1916.

[Drainage area, 11.3 square miles.)

Mouth.

Discharge in second-feet.

Maximum.

2.5 
3.1

Minimum.

1.7 
1.6

Mean.

2.11
1.75

Run-off 
(total in 

acre-feet).

130 
104

234

LITTLE SANTA ANITA CREEK NEAR SIERRA MADRE, CAL.

LOCATION. About the center of the W. | sec. 9, T. 1 N., E. 11 W., about 2 miles 
northeast of Sierra Madre, Los Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 29 to September 30, 1916. (Occasional discharge 

measurements beginning April 15, 1916.)
GAGE. Gurley graph water-stage recorder on left bank about 150 feet below Scherer's 

cabin; set in operation August 30, 1916.
DISCHARGE MEASUERMENTS. Made from wooden bridge near gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; one channel at all 

stages; straight for 75 feet above control; right bank is rock cliff; left bank is 
stone wall 5 feet high, which is probably above maximum stage. Control is 
small concrete dam, with triangular notch at left end, just below gage. Stage of 
zero flow, 0.70 foot; top of dam at stage 1.50 feet.

DIVERSIONS. None above.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined 

by measurments made during the year ending September 30, 1917.   Mean daily 
gage heighf determined by inspection of water-stage recorder graph. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Records 
only roughly approximate, as discharge for rainy day, September 30, was 
estimated.

Discharge measurements of Little Santa Anita Creek near Sierra Madre, Cal., during the
year ending Sept. SO, 1916.

Date.

Apr. 15
24

May 2

Made by 

.....do........................

Dis 
charge.

8ec.-/t. 
2.0
1.7
1.8

Date.

May 24

July 15

Made by 

.....do........................

.....do........................

Dis 
charge.

Sec.-ft. 
1.2
1.0
.6
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Daily discharge, in second-feet, of Little Santa Anita Creek near Sierra Madre, Cal.,for
the year ending Sept. SO, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

Aug. Sept.

0.25
.25
.25
.25
.3

.3

.3

.3

.25

.25

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

Aug. Sept.

A oe

.2

.2

.2

.2

.2

.2
o'*

Day.

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

0.25
.25

Sept.

.0.2
.25
.3
.3
.3

.35

.3

.25

.25
1.0

NOTE. No record Sept. 9-17, 29 and 30; discharge estimated from rainfall record. 
Total run-off for September, 16 acre-feet.

SAN DIMAS CREEK NEAR SAN DIMAS. CAL.

LOCATION. In the SW. iNE.Jsec.25, T.1N.,R.9W., at mouth of San Dimas Canyon 
about 3 miles northeast of San Dimas, Los Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 14 to September 4,1916 (discharge measurements only).
DISCHARGE MEASUREMENTS. Made by wading at various sections.
CHANNEL AND CONTROL. Bed composed of sand, gravel, and boulders; shifts. 

Control is a low dam and coarse gravel which has filled in below the dam, causing 
the stage-discharge relation to depend more on the fill than on the dam." Left 
bank is steep and not subject to overflow; right bank brushy and will be over 
flowed at high stages.

DIVERSIONS. None above.
REGULATION. None. ^

Discharge measurements of San Dimas~ Creek near San Dimas, Cal. t during the year
ending Sept. SO, 1916.

Date.

Apr. 14
26

May 13
31

Made by 

J. C. Dort. ...................
.....do.......................
.....do.......................

Dis 
charge.

Sec.-ft. 
17
13
10
9 1
5.6

Date.

July 12
Aug. 12
Sept. 4

Made by 

J. C. Dort... ..................

J. C. Dort. ....................

Dis 
charge.

Sec.-ft. 
4.4
4.7
1.5
1 a

LOS ANGELES RIVER BASIN. 

LOS ANGELES RIVER AT LOS ANGELES, CAL.i

A measurement of l^os Angeles River was made at the bridge 
near the old pigeon farm above junction with Arroyo Seco. The 
discharge at 11 a. m. January 19, 1916, was 1,308 second-feet. The 
.maximum height of the flood during the storm was determined from 
an eye witness and from marks on the bank as 4 feet higher than 
the stage of the river at the time the measurement was made. A 
velocity of 11.0 feet per second was used for computing the probable 
maximum discharge. The estimated maximum flow for the stream 
at this point was 7,268 second-feet.
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LOS ANGELES RIVER BETWEEN DOMINGUEZ JUNCTION AND CER&ITOS, CAL.

The following is a summary of measurements for January 18, 1916, 
for the flood flow between Dominguez Junction and Cerritos, of the 
the water entering the Los Angeles and Long Beach harbors: *

Second-feet. 
Main Cerritos bridge......................................... 22,873
Cota bridge (first opening to the west).......................... 1,816
At pole No. 1006 (second opening)............................ 676
Bridge No. 1463.............................................. 1,057
Bridge No. 1450.............................................. 978
Bridge No. 1433.............................................. 3,240
Bridge No. 1418............................................... 233
Compton Creek............................................... 240

31 113

As nearly as could be determined from the observations, practically 
half the above flow was going to the east into the Long Beach harbor 
and approximately half to the west into Wilmington harbor. It 
is considered that the flood of 1916 at this point was as great in 
volume as the flood in 1914 and that it lasted longer.

PACOIMA CREEK NEAR SAN FERNANDO, CAL.

LOCATION. In the SE. i NE. i sec. 24, T. 3 N., R. 15 W., about 800 feet above the 
mouth of canyon, and about 4 miles northeast of San Fernando, Los Angeles 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 31 to July 22, 1916.
GAGE. Temporary staff gage fastened to boulder near left bank; read by an em 

ployee of United States Forest Service.
CHANNEL AND CONTBOL. Bed composed of sand, gravel, and boulders; fairly per 

manent.
DISCHARGE MEASUREMENTS. Made by wading at various sections near gage.
DIVERSIONS. None above.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent during period. Rating curve well 

defined. Gage read to hundredths once a day; sometimes oftener. Small amount 
of diurnal fluctuation at low water due to changes in temperature. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Record 
good but fragmentary.

Discharge measurements ofPacoima Creek near San Fernando, Col., during the year ending
Sept. SO, 1916.

Date.

Mar. 31
Apr. i?

27
\fair 19

Made by  

F.C.Ebert.. ........
H. J. Tompkins. ..... 
.....do................ 
.....do................ 
J.C. Dort............

&,
Feet. 

1.26
1.26 
1.14 
1.04
.86

Dis 
charge.

8ec.-ft. 
21
21 
17 
12 
7.1

Date.

May 22
June 7 

23 
July 2 

12

Made by 

J.C. Dort.. ..........
.....do................ 
.. ...do...... ..........
H. J. Tompkins......

height.

Feet.
o. 82
.60 
.48 
.32 
.24

Dis 
charge.

See.-/*. 
6.5
3.4 
1.7 
.7 
.4

i Lippincott, J. B., Memorandum concerning the floods of Jan. 17 and 18,191ft.
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Daily discharge, in second-feet, of Pacoima Creek near San Fernando, Col., for the year
ending Sept. SO, 1916.

Day.

1.......
2.......
3.......
4.......
5.......

«..'.....
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

Mar. Apr.

21

IS

IS.

10

May.

7.3

June.

Q 0

July.

0.8

.4

Day.

16.......
17.......
is
19.......
20.......

21.......
22 .. ..
23.......
24.......
25.......

26.......
27.......
28.......
on

30.......
31.......

Mar.

21

Apr.

16
16
15
IS

15
13

14
13

13

May.

6.6

June.

1.2

1.9

July. -

0.1
.1

.1

TTTJTJNGA CREEK HEAR STJBTLAND, CAL.

LOCATION. Approximately in center of sec. 32, T. 3 N., R. 13 W. (unsurveyed), 
at a partly constructed and abandoned dam, about 2 miles above mouth of canyon 
and about 5 miles northeast of Sunland, Los Angeles County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 1 to August 27, 1916 (discharge measurements only).
DISCHARGE MEASUREMENTS. Made by wading at various sections near dam.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; abandoned dam 

forms the control.
DIVERSIONS. Several ranches divert a part of low-water flow for irrigation above the 

station.
REGULATION . None.

Discharge measurements of Tujunga Creek near Sunland, CaL, during the year ending
Sept. SO, 1916.

Date.

Apr. 1
10
19
28

May 12
22

Made by 

F.C.Ebert.. .................
H. J. Tompkins. .............

.....do........................

...do..........................

Dis 
charge.

See.-ft. 
66
53
50
41
01

29

Date.

23
July 2

13
Aug. 11

27

' Made by  

J.C. Dort....................
.....do........................

.....do....:...................

...do..........................
J.C. Dort....................

Dis 
charge.

Sec.-ft. 
21
14
11
8.3
3.4
2.6

AEBOYO SECO NEAR PASADENA, CAL.

LOCATION. Near south line of sec. 30, T. 2 N., R. 12 W. (unsurveyed), just below 
trail crossing at forest ranger's station, in Angeles National Forest, 1J miles above 
mouth of Millard Canyon, about 3 miles above Devil's Gate, and 5$ miles north 
west of Pasadena, Los Angeles County.

DRAINAGE AREA. 16.4 square miles (measured on topographic map).
RECORDS AVAILABLE. December 1, 1910, to September 30, 1916.
GAGE. Staff in two sections fastened to an alder tree on right bank 300 feet southeast 

of ranger's cabin; read by Stanchfield and Marx, forest rangers.
DISCHARGE MEASUREMENTS. Made by wading below gage.
CHANNEL AND CONTROL. Bed composed of solid rock, gravel, and boulders; shifts 

slightly during high water.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year, 9.3 feet at 9.30 
a. m. January 17 (discharge, from extension of rating curve, 3,150 second-feet); 
minimum stage recorded, 2.96 feet August 8 and 29 (discharge, 0.6 second-foot). 

1910-1916: Maximum stage recorded, 12.5 feet February 20, 1914 (discharge, 
from extension of rating curve, 5,630 second-feet); minimum stage recorded 
(below gage) September 12-23, 1913 (estimated discharge, 0.1 second-foot).

DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during floods of January 17 and 27. 

Rating curve before first change, well defined between 1 and 200 second-feet, 
its high-water extension being based on measurements of cross section and slope 
made after the flood of February, 1914; curve used January 18-27 fairly well 
defined; curve used after January 27 well defined between 15 and 40 second- 
feet and fairly well denned below. Gage read to hundredths twice a day. Daily 
discharge ascertained by applying mean daily gage height to rating table. 
Records good except those for high stages, which are fair.

Discharge measurements of Arroyo Seco near Pasadena, Col., during the year ending Sept.
30, 1916.

Date.

Nov. 18
Jan. 12

22
Feb. 10

14
Mar. 2

30

Made by 

F.C.Ebert. .........
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............

Gage 
height.

Feet. 
3.03
3.55
4.18
3.91
3.80
3.73
3.58

Dis 
charge.

Sec.-ft. 
1.0

14
64
35
25
21
14

Date.

Apr. 7
20

May 4
29

July 15

Made by 

H. J. Tompkins......

.....do...............
J.C.Dort..... .......

.....do...............

Gage
height.

Feet. 
3.53
3.47
3.37
3.29
3.12
3.08

Dis 
charge.

Sec.-ft. 
13
9 *1

7.7
4.8
9 A.

1.4

Daily discharge, in second-feet, of Arroyo Seco near Pasadena, Cal., for the year ending
Sept. 30, 1916.

Day.

1. ....................
2.....................
3.....................
4.....................
5.....................

6.....................
7......................
8......................
9......................

10......................

11......................
12......................
13......................
14......................
15......................

16......................
17......................
18

19......................
20

21......................
22
23......................
24......................
25......................

26......................
27......................
28......................
29......................
30......................
31......................

Oct.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.7

.7

.7

.7

.7

.7

.7

.7

-.7
.7
.7
.8
.8
.8

Nov.

0 8
8
8
8
9

3
2
2.5
3.5
3

3
2
2
2
2

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

Jan.

14

1,930

58
42
51
65

Feb.

35

25

Mar.

21

14

Apr.

11
8.5
9.5

10
11

12
11
11
11
11

11
11
10
10
10

10
10
10
10
10

10

8
8
8

7.5
8
8.5

May.

9
9
9
9
6

7
7
6.5
6
5.5

5.5
6
6
5.5
5.5

5
5
5.5
8
6.5

6
5.1
5
6
6

5
5
5
5
5
5

June.

5
4.5
4.5
4
4

4
3.5
3.5
3
3

3.5
3
3
3
2.5

9 f»

2.5
2.5
2.5

3
3
2.5
2.5
2.5

9 f»

2.5
2.5

July.

1.5
1.5
2
2
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1
1.5
1

1

1
1
1

1
.8

Aug.

.8

.8

1

1
1
.6
.6
.8

1
.8

1
1

1
1
1
1
1

1.5
1

1
1

8
.7
.«

Sept.

n s

NOTE. Discharge estimated mostly by interpolation Nov. 14-17, 21, 28-30. Apr. 1. 3, 4,11-14, 21-23, 29, 
and May 9. Discharge July 6-13 estimated from observer's notes and rainfall record.
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Monthly discharge of Arroyo Seco near Pasadena, Col., for the year ending Sept. SO, 1916. 

[Drainage area, 16.4 square miles.]

Month.

October...........................
November.........................

July...............................
August............................

Discharge in second-feet.

Maximum.

0.8 
3.. 5 

12 
9 
5 
2 
1.5

Minimum.

0.7 
.8 

7.5 
5 
2 
.8 
.6

Mean.

0.76 
1.72 
9.73 
6.16 
3.07 
1.36 
.89 

o.'SS

Per
square 
mile.

0.046 
.105 
.593 
.376 
.187 
.083 
.054 

o.OSl

Run-off.

Depth in 
incnes,on 
drainage 

area.

0.05 
.12 
.66 
.43 
.21 
.10 
.06 

o.06

Total in 
acre-feet.

47 
102 
579 
379 
188 
84 
55 

o49

» Estimated. 

ARROYO SECO AT LOS ANGELES,

On January 19, 1916, the flood flow of the Arroyo Seco was meas 
ured at Avenue 20 Bridge in Los Angeles. The peak of the flood had 
passed. Soundings were made from the bridge at intervals of 5 feet. 
The velocity was ascertained by means of floats and found to be 6.0 
feet per second. The ^discharge at 9.30 a. m., January 19, 1916, was 
737 second-feet. Prom the statement of an eyewitness and from 
water marks on the banks it was found that at the crest of the flood on 
the preceding days the water had been 4 feet higher than at the tune 
of measurement. Accordingly a section was computed for this 
higher level. The velocity at the higher stage was estimated -to be 
11.0 feet per second, .which gives a maximum discharge for the storm 
at this point of 6,215 second-feet.

SANTA CLARA RIVER BASIN. 

SESPE CREEK NEAR SESPE, CAL.

LOCATION. At Bradfields camp, in Santa Barbara National Forest, three-fourths 
mile below mouth oi West Fork of Sespe Creek, 4£ miles above intake of Fillmore 
canal, and about 6$ miles northwest of Sespe, Ventura County.

DRAINAGE AREA. 216 square miles (measured by Ralph Bennett, consulting engin 
eer).

RECORDS AVAILABLE. October 1, 1915, to March 11, 1916.
GAGE. Painted on large boulder and on rock cliff on left bank; read by G. H. 

Killgore.
DISCHARGE MEASUREMENTS. Made from cable 250 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and large boulders; fairly per 

manent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 18.7 feet (time not 

given) January 17 (discharge 18,600 second-feet).
ACCURACY. Stage-discharge relation fairly permanent. The flood in January caused 

a slight scour in channel. Well-defined rating curves were used October 1 to 
January 17 and January 18 to March 11. Gage read to hundredths; number of 
readings a day not known. Daily discharge ascertained by applying gage k'eight, 
as reported, to rating table. Records good.

COOPERATION. Gage-height record and nearly all discharge measurements furnished 
by Sespe Light & Power Co.
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Discharge measurements of Sespe Creek near Sespe, CaL, during the year ending Sept. SO,
1916.

Date.

Sept 7

Nov. 3
T>en A

3
4

17
17

Made by 

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

JS&.
Feet.

5.06
5.62
7.60
6.70
8.90

15.90
18.70

Dis 
charge.

Seoft. 
10
15
20
65

508
OQO

1,320
10,100
17,400

Date.

Jan 18
19
21
27

Mar. 10
Apr. 4
May 31

Sept. 14

Made by 

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
F.C.Ebert. .........

A
Feet. 
16.90
9.20
7.60

12.90
6.25
5.64
4 99
4.85
4.72

Dis 
charge.

Sec.-ft. 
13,700
1,550

678
4,690

218
106
42
23

9.7

Daily discharge, in second-feet, of Sespe Creek near Sespe, CaL, for the year ending Sept.
SO, 1916.

Day.

1. ..
2. ..
3. ..
4. ..
5. ..

6. ..
7. ..
8. ..
9. ..
10. ..

11. ..
12. ..
13. ..
14. ..
15. ..

Oct.

18
18
18
18
18

18
18
18
18
18

18
18
18
18
18

Nov.

18
18
18
18
19

19
19
19
19
19

19
19
19
19
19

Dec.

18
18
19
111
32

27
25
23
23
23

22
22
22
32
26

Jan.

46
605
560
960
184

144
110
106
850
440

205
144
119
480
228

Feb.

495
442
390
360
330

315
288
288
275
262

250
250
238
225
215

Mar.

275
262
250
238
390

275
250
238
225
215

205

Day.

16. .
17. .
18. .
19. .
20. .

21. .
22. .
23. .
24. .
25. .

26....
27....
28....
29....
30....
31....

Oct.

18
18
18
18
18

18
18
18
18
18

18
18
18
18
18
18

Nov.

19
19
19
19
20

20
20
19
19
18

18
.18
18
18
18

Dec.

24
24
24
23
21

20
20
20
20
20

20
20
20
20
21
23

Jan.

253
8,100
11,400
2,320
1,060

615
495
390
375
360

345
6-, 500
1,360
900
705
595

Feb.

205
195
185
185
175

185
165
156
147
156

205
1,180
460
300

Mar.

Monthly discharge of Sespe Creek near Sespe, CaL, for the year ending Sept. SO, 1916. 

[Drainage area, 216 square miles.]

Month.

Marchl 11........................

Discharge in second-feet.

Maximum.

18 
20 

111 
11,400 

i 1,180 
390

Minimum.

18
18 
18 
46 

147 
205

Mean.

18.0
18.8 
25.3 

1,320 
294
257

Per 
square 
mile.

0.083 
.087 
.117 

6.11 
1.36 
1.19

Run-off.

Depth at 
inches on 
drainage 

area.

0.10 
.10 
.13 

7.04 
1.47 
.49

Total in 
acre-feet.

1,110 
1,120 
1,560 

81,200 
16,900 
5,610

108,000
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CARPINTEBIA CHEEK BASIN. 

GOBERNADOR CREEK NEAR CARPINTERIA, GAL.

LOCATION. In the SW. J SW. £ sec. 14, T. 4 N., R. 25 W., 3J miles northeast of Car-
pinteria, Santa Barbara County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. June 24 to September 30, 1916. 
GAGE. Vertical staff in two sections on left bank; read by K. C. Lillingston. A

temporary gage at datum 1.11 feet lower was used June 24 to September 11. 
DISCHARGE MEASUREMENTS. Made from cable 150 feet below gage or by wading. 
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifts. Banks

high, clean, and not subject to overflow. 
DIVERSIONS. None above. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent for period. Rating curve fairly well

denned. Gage read to hundredths occasionally. Daily discharge ascertained by
applying gage height to rating table. Records good but fragmentary. 

COOPERATION. Gage-height record and some discharge measurements furnished by
K. C. Lillingston.

Discharge measurements o/Gobernador Creek near Carpinteria, Cal., during the year ending
Sept. SO, 1916.

Date.

Sept. 12

Made by 

.....do...............

Gage 
height.

Feet. 
1.33
1 97

Dis 
charge.

Sec.-ft. 
1.5
1.1

Date.

Sept. 12

Made by  

K.C. LillingstoH.....

Gage 
height.

Feet. 
1.27

Dis 
charge.

Sec.-ft. 
1.0

Discharge measurements of diversion from Gobemador Creek near Carpinteria, Cal., during 
the year ending Sept. SO, 1916.

{Made by F. C. Ebert.]

Date. Dis 
charge.

Sec.-ft. 
0.8

Date. Dis 
charge.

Sec.-ft. 
1.4

Date. Dis 
charge.

Sec.-ft. 
n o

NOTE. Measurements made at intake which is below gaging station on creek. Intake moved about 
one-eighth mile upstream sometime between Jan. 9 and June 24.

Daily discharge, in second-feet, of Gobemador Creek near Carpinteria, Cal., for the year
ending S"ept. SO, 1916.

Day. .

1. ...............

3................
4................
5................

6................
7................

9................
10................

11................
19

13................
14................ 
15.................

June.

........

July.

1.3

1.3

1.4

1.3

Aug.

1.1

1.1

.9
1.1

1.1

1.1

Sept.

1.3

1.0

........

a

Day.

16................
17................
18................
10

20................

21................
22................
23................
24................
25................

26................
27................

29................
30................
01

June.

1.5

i ^

""i.'s"

July.

1.3

1.5

1.3

1.5

1.1

Aug.

1.1

1.1

1.1

.9

........

.8

Sept.

1.0

1.0
1.0
1.0

1.1
1.1

.9

,
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SANTA YNEZ RIVER BASIN. 

SANTA YNEZ RIVER NEAR SANTA BARBARA, CAL.

LOCATION. About on line between sees. 10 and 11, T. 5 N., R. 27 W., at Gibraltar 
dam site, just above mouth ot Devil Canyon Creek and about 7 miles north of 
Santa Barbara, Santa Barbara County. Mono Creek enters 3J miles above the 
station.

DRAINAGE AREA. 218 square miles at site of station maintained previous to August 2, 
1916; measured on topographic map.

RECORDS AVAILABLE. November 1, 1903, to April 30, 1907; October 1, 1907, to Jan 
uary 31, 1908; February 6, 1910, to September 30, 1916. Station was maintained 
about 4| miles above present site January 1 to June 20, 1903.

GAGE. Gage used previous to August 2, 1916, was staff in three sections about 900 
feet below north portal of the Santa Barbara water-supply tunnel; Friez water- 
stage recorder was.installed August 2 on left bank at portal of tunnel 50 feet above 
base of Gibraltar dam, but its records (except August 3-17) were not used because 
not properly tied in; record taken from outside staff gage attached to the well 
structure. Staff gages were read by employees of city of Santa Barbara. April 
13, old gage datum was lowered 5.00 feet.

DISCHARGE MEASUREMENTS. Made from cable at old gage or by wading at various 
sections.   '

CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts greatly during 
extremely high water; relatively permanent at low water. Control for new 
station is base of Gibraltar dam.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 16.3 feet at 4 a. m. 
January 18 (discharge, from extension of rating curve, about 4,200 second-feet); 
practically no flow September 9, 15, 16, 18, 22, 24, and 25.

1904-1916: Maximum stage recorded, 23.0 feet at 8 p. m. January 25, 1914 
(discharge, 13,100 second-feet); no flow during most of July to September, 1904.

DIVERSIONS. rCity of Santa Barbara diverts water at gage. The record at new site 
for this year includes the diversion. From August 8 to September 30, except from 
5 a. m. to 4 p. m. August 27, all the water in the river was being diverted.

REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Rating curve, December 24 to 

January 17, fairly well defined; January 18 to May 17, well defined below and 
extended above 800 second-feet; May 20 to July 28, well defined above 10 
second-feet and fairly well defined below; curves for August 2 to 3 and August

' 6 to September 30 are only roughly approximate. Gage read to hundre<Jths once 
or twice a day; mean daily gage heights August 3-17 determined by inspecting 
water-stage recorder graph. Daily discharge ascertained by applying mean 
daily gage height to rating curve or table. Records good for medium stages but 
roughly approximate for high and low stages.

COOPERATION. Gage-height record and most of discharge measurements furnished 
by city of Santa Barbara.
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Discharge measurements of Santa Ynez River near Santa Barbara, Cal., during the year
ending Sept. 30, 1916.

Date.

Jan. 8
25
30

Mar. 14
Apr. 26
May 17

22
27

June 15
23
28
28

Made by 

F.C. Ebert. .........
Volk and Packard....
K.Q.Volk.... .......
Rowe and HopMns. .
Bowen and HopMns.
B. H. HopMns.......
.....do...............
....do...............

.....do...............
Ebert and HopMns . . . 
Gilchrest and HopMns
E. Gilchrest..........

Gage 
height.

Feet. 
4.30
5.60
6.45
4«70
4.00
3.78
Q 7Ko* *O
Q TO O. IO

3.54
3.50 
3 47
3. 47

Dis 
charge.

Sec.-ft. 
49

435
660
176

45
91 Zl
27
24
9 8
7! 6 
7.3
6.8

Date.

July 1
4
6

10
12
15
1Qlo
91 £ii
24

Aug. 3 
10

Sept. 11

Made by  

E. Gilchrest.........
.....do...............
.....do...............
.....do...............
.....do................
.....do...............
.....do...............
.....do...............
.....do...............
Gilchrest and Ebert. . 
E. Gilchrest..........
.....do...............

Gage 
height.

Feet.
9 C\A O. lr±
3.45
Q 41 
O. 11

3.50
3.35
3.35
3.20
3.10
3.05
2.05 
2.28
1.84

Dis 
charge.

Sec.-ft. 
5.1
5.4
O Q O. O

3.3
3.3
2.2
9 1£i* 1

1.8
1.8
1.5
1.5
.2

Daily discharge, in second-feet, of Santa Ynez River near Santa Barbara, Cal., for the year
ending Sept. 30, 1916.

Day.

1. ..................
2.. ...?.............
3...................
4...................
5...................

6...................
7s:::::::::::::::::::
9...................

10...................

11...................
12................. .
13...................
14...................
15...................

16...................
17.................
18...................
19.................
20...................

21...................
22...................
23...................
24...................
25...................

26.........'..........
27...................
28...................
29...................
30...................
31...................

Dec.

do

io
31
10

Jan.

fi(v>

4Q

2,780

410
395
395

1 9Srt

2,940

1,070
665
520

Feb.

380
350

325
325

295

OCR

OOn

205

i<)5

195
176
153
100

325

Mar.

340

310
300

255

200

176
1 *J{*

164

t CO

215
183

i55

130

116

110

Apr.

45

May.

21
22

28

28
26
26
26
26

26
24
24
24
24
22

June.

99

91

20
10

17
16
15
14
12

11
11
10
10
9 9

9 0

9 9
9 0

8.3

7.8
7.8
7.8
7.8
7.4

7.0
6.6
6.6
6.6
6 0

July.

6.2
6.2
6.2
6.2
5.8

5.8
4 9
4.2
3 9
2.4

2.4
2.3
2.3
2.1
2.1

2.1
2.1
2.1
2.0
2.0

1.9
1.9
1.8
1.8
1.6

1.6
1.6
1.6
1.6
1.6
1.6

Aug.

1.7
1.8
1.4
1.4
1.5

1.5
1.4
1.1
1.3
1.3

1 9

g
.8
.7
.9

1,5
0
1.6
1.6
1.6

.4

.8

.2
1.0

1 1.5

.7

.6

.4

.2

.1

.1

Sept.

0.6
.9
.1
.1
.3

.05

.1

.3

.0

.05

.1

.05

.2

.0

.0

.05

.0

.2

.05

.05

.0

.1

.0

.0

.05

.5

.1

.1
1.9

NOTE. Discharge May 18,19,24, June 6, 7, and July 29 to Aug. 1, estimated from rainfall record; that of 
Aug. 4,5, and 27, estimated from observer's notes. No record for days for which discharge is not given.

Monthly discharge of Santa Ynez River near Santa Barbara, Cal., for the year ending
Sept. 30, 1916.

Month.

July.....................................................

September.......   .....................................

Discharge in second-feet. "

Maximum.

22
6.2 
1.8 
1.9

Minimum.
6.2' 
1.6 
.1 
.0

Mean.

11.6 
2.94 
1.06
.205

Run-off 
(total in 

acre-feet).

690 
181 
65 
12

948
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SANTA YNEZ RIVER NEAR, LOMPOC, CAL.

^LOCATION. At highway bridge near east boundary of La Misitfn Vieja de la PurMma 
grant, about 1$ miles east of Lompoc^ Santa Barbara County.

DRAINAGE AREA, 725 square miles (measured on topographic map).
RECORDS AVAILABLE. November 10, 1906, to January &, 1$07, and September 25, 

1907, to September 30, 1916.
GAGE. Vertical staff at right end of center span of bridge near downstream end, 

fastened to pier, read by Donald McDonald.
DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand; shifting. Banks high and not 

subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.0 feet at 4 p. m. 

January 17 (discharge, from extension of rating curve, about 27,000 second-feet); 
minimum stage, 0.4 foot September 13-29 {discharge, 25 second-feet).

1906-1916: Maximum stage recorded, 13.0 feet, January 25, 1914 (discharge, 
41,800 second-feet^; minimum discharge, 5 second-feet October 13 to 21, 1913.

DIVERSIONS. Except for a small amount diverted by the city of Santa Barbara at 
Gibraltar dam, water is not diverted above the station, but there is some water 
pumped for irrigation from wells along the banks of the river.

REGULATION . None.
ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well defined 

except for high water; none used November 8 to February 7 and February 22 to 
April 10. Gage read to half tenths once a day with more frequent readings during 
floods. Daily discharge ascertained by applying gage height to rating curve; 
interpolated between measurements October 1 to November 7, February 8-21, 
and April 11 to September 30. High-water records are roughly approximate; 
remainder of record fair.

Discharge measurements of Santa Ynez River near Lompoc, Cal., during the year ending
Sept. 30, 1916.

[Made by D. McDonald.]

Date.

Oct 4
7..........

16..........
Nov. 8.... ......

21..........
Feb.7.. ........

Gage 
height.

Feet. 
0.60
.60
.60
.60

. .70
1.95
1.10
1.00

Dis 
charge.

Sec.-ft. 
35
34
35
38

129

945

Date.

Mar. 6...........
21..........

Apr. 10.........
2,1.........

May8..........
22..........

AT,

Feet.
1.05
1.20
1.00

70
.60
.50
.50

Dis 
charge.

Sec.-ft.
Aftn

754
456
246
185
158
93
74

Date.

July 10... ......
24.........

24..........
Sept. 4.. ........

18.........

height. 
i

Feet. 
.55
.50
.45
.45
.40
.40
.40

Dis- 
charge.

Sec.-ft.   
49
35

  32
Qrt

00

26
25
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Daily discharge, in second-feft, of Santa Ynez River near Lompoc, CaL, for the year
ending Sept. SO, 1916.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7... ...........
8..............
9..............

10..............

11..............
12..............
13..............
14..... ........
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24. .......;.....
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

35
35
35
35
35

34
34
34
34
34

34
35
35
35
 >C

35
35
35
35
35

35
35
36
36
36

36
36
36
37
37

37

Nov.

37
38
38
38
39

39
39
40
40
40

40
40
40
40
40

40
40
40
40
4ft

40
40
40
40
40

40
40
40
40
40

Dec.

40
40
40

460
340

130
130
130
85
85

40
40
40

230
180

130
40
40
40

40
40
oc

25
10

10
10
10
10
25
25

Jan.

25
85

850
3,370
1,150

760
600
460
460

1,390

940
600
600
600
760

760
15,000

3,340
1,690

1,490
1,310
1,310
1,140
1,690

1,490
6,220
7,980
6,300
2,000
1,300

Feb.

1,300
1,300
1,110
1,110
1,110

1,200
Q4A

915
885
860

830
OTIC

775
750
720

695
665
640
610
CQC

555
530
530
4?0
460

460
940
Q4A

760

MAT.

680
600
530
460
600

760
680
600
530
460

460
460
460
460
460

340
340
 Jjjft

340
ARf\

460
460
460
460
400

400
400
34fk

340
 >4ft

340

Apr.

340
340
285
285
285

285
285
230
230
230

227
224
221
217
214

211
208
204
201
1Q8

195
191
188
185
183

181
179
177
175
173

May.

171
169
167
165
163

161
160
158
155
150

145
140
135
130
125

120
115
110
105
100

95
93
O9

91
89

88
87
85
84
S3
82

June.

81
79
78
76
75

74
72

- 70
68
66

64
62
60
58
56

54
52
50
49
49

48
47
47
46
45

45
44
43
43
42

July.

41
41
40
39
39

38
37
37
36
35

35
35
34
34
34

34
34
33
33
33

33
33
32
32
32

32
32
31
31
31
31

Aug.

31
31
31
30
30

30
30
30
30
30

31
31
31
31
11

32
32
32
32
19

33
33
39

33
<MI

32
31
30
30
9Q

28

Sept

28
27
26
26
26

26
26
26
26
26

26
25
25
25
25

25
25
25
25
25

25
25
25
25
25

25
25
25
25
50

NOTE. Gage not read Oct. 13,19-22, May 11, and Aug. 11-22. Discharge interpolated for tbese days.

Monthly discharge of Santa Ynez River near Lompoc, CaL, for the year ending Sept. SO,
1916.

[Drainage area, 725 sqnare miles.]

Month.

December

May...............................

July..............................

Discharge in second-feet.

Maximum.

37 
40 

460 
. 15,000 

1,300 
760 
340 
171 

81 
41 
33 
50

15,000

Minimum.

34 
37 
10 
25 

460 
' 340 

173 
82 42' 

31 
28 
25

10

Mean.

35.2 
39.6 
84.5 

2,330 
808 
465 
225 
123 
58.1 
34.6 
31.0 
26.3

356

Per
square 
mile.

0.049 
.055 
.117 

3.21 
1.11 
.641 
.310 
.170 
.080 
.048 
.043 
.036

.491

Run-off.

Depth in 
inches on 
drainage 

area.

0.06 
.06 
.13 

3.70 
1.20 
.74 
.35 
.20 
.09 
.06 
.05 
.04

6.68

Total in 
acre-feet.

2,160 
2,360 
5,200 

143,000 
46,500 
28,600 
13,400 
7,560 
3,460 
2,130 
1,910 
1,560

258,000



SAUNAS BJVEK BASIN. 97

SALINAS RIVER BASIN. 

ARROYO SECO NEAR SOLEDAD, CAL.

LOCATION. In sec. 21, T. 19 S., K. 6 E., at Pettitt's ranch, about 15 miles south of 
Soledad, Monterey County.

DRAINAGE AREA. 215 square miles.
RECORDS AVAILABLE. January 1,1901, to September 30,1916.
GAGE. Staff in two sections on right bank; lower section fastened to an alder 400 feet 

above cable, upper section fastened to sycamore about 100 feet downstream. 
Lower section was washed out February 9, 1915; replaced in two sections at same 
location and datum as previous section. Gage read by Mrs. Charles Pettitt.

DISCHARGE MEASUREMENTS. Made from cable 400 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and solid rock outcrop; fairly per 

manent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 15.3 feet at 8.30 

a. m. January 17 (discharge, from extension of rating curve, about 19,100 second- 
feet); minimum stage recorded, 2.34 feet September 3-16 (discharge, 10 second- 
feet).

1901-1916: Maximum stage recorded January 17, 1916; stage 20.5 feet, Janu 
ary 25, 1914, gave discharge, 17,500 second-feet; no flow during periods in 1902- 
1904, 1906, 1908, 1913, and 1914.

DIVERSIONS. None.
REGULATION. None. i
ACCURACY. Stage-discharge relation for low water changed during flood of January 

17; rating curve used before change fairly well'defined between 15 and 2,000 
second-fee^t and well denned between 2,000 and 10,000 second-feet; that used 
after change fairly well defined between 30 and 2,000 second-feet and well defined 
between 2,000 and 10,000 second-feet. Gage read to hundredths once a day; 
more frequently during floods. Daily discharge ascertained by applying gage 
height to rating table. Records good except for extremely low water for which 
they are fair.

Discharge measurements o/Arroyo Seco near Soledad, Cal. , during the year ending Sept. SO,
1916.

[Made by Charles Pettitt.]

Date.

14..........

Gage 
height.

Feet. 
2.89
4.33
5.95

Dis 
charge.

Sec.-ft. 
114
515

1,690

Date.

Jan. 9..........
24..........

height.

Feet. 
5.30

3.58

Dis 
charge.

Sec.-ft. 
1,080
1 090'260

Date.

May 21. ........

Sept. 17........

height.

Feet. 
2.98
2.70
2.36

Di* 
charge.

Sec.-ft. 
120
60
9 4

40533° 18 WSP 441-
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Daily discharge, in second-feet, of Arroyo Seco near Soledad, Gal., for the year ending
Sept. SO, 1916.

Day.

1..............
2.. ............
3.. ...........
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

27
27
27
27
27

27
25
25
25
25

25
25
25
25
25

24
24
22
22
22

22
22
22
22
22

24

99

22

Nov.

22
22
24
24
25

25
27
27
33
40

36
34
33
33
31

31
30
30
28
28

28
28
28
28
28

90
28
Qrt

30
30

Dec.

30
30
30

380
113

110
96
67
65
53

51
49
47

535
470

333
318
304
304

78

78
75
70

70

65
62
60
60

57

Jan.

73
304

6,390
2,090

895

730
535
470

1,060
1,720

785
630
580

1,560
1,060

785
18,800
3,760
2,190
1,490

2,090
1,060
1 QOfi

1,420
2,550

1,640
1,490
2 1 on
1,900
1 490
1 300'

Feb.

1,120
1,000

950
950

3,120

1,900
1,490
1,240
1,120
1,000

950
840
730
680
630

580

490
490
490

450
680
4Qft

414

AKf\

1,000
785
680

Mar.

630
605
580
730

1,900

1,180
1,000

895
785
730

630
630
605
580
512

490
450
414

785

630
580
580
558

AZf\

414

oort

 )fiA
 yaA

Apr.

348

333
318
318
304

290
276
263
263
250

250
250
38

233
228

224
219
219
214
209

204
200
io<;
190
186

177
172
172

168

May.

164
159
155
150
146

146
146
146
142
137.

137
133
128
128
124

124
124
120
120
120

120
120
1J.5
115
111

111
111

106
106
102

June.

98
98
98
94
14

94
90
90
86
86

82
82
78
74
70

70
66
62
62
62

62
58
58
58
54

54
54
50
46
46

July.

42
42
42
42
38

38
35
31
31
31

28
28
28
24
24

24
22
22
19
19

19
17
17
14
14,

14
12
12
U
fl
11

Aug.

Jl
11
11
11
11

11
11
11
11
12

12
14
14
14
12

12
12
11
11
11

11
11
11
11
11

11
11
11
11
11
11

Sept.

11
11
10
10
10

10
10
10
10
10

10
10
10
10
10

10
11
11
11
11
11
12
12
14
14

12
12
11

.24
38

Monthly discharge of Arroyo Seco near Soledad, Cal.,for the year ending Sept. SO, 1916. 

[Drainage area, 215 square miles.]

Month.

March. ... .........................
April..............................

July...............................

Discharge in second-feet.

Maximum.

27 
40 

535 
18,800 
3,120 
1,900 

348 
164 
98 
42 
14 
38

18,800

Minimum.

22
22 
30 
73 

414 
364 
168 
102 
46 

' 11 
11 
10

10

Mean.

24.1 
29.0 

135 
2,080 

885 
641 
236 
128 
72.5 
24.6 
11.5 
12.2

356

Per
square 
mile.

0.112
.135 
.628 

9.67 
4.12 
2.98 
1.10 

.595 

.337 

.114 

.053 

.057

1.66

Run-off.

Depth in 
inches on 
drainage 

area.

0.13 
.15 
.72 

11.15 
4.44 
3.44 
1.23 

.69 

.38 

.13 

..06 

.06

22.58

Total in 
acre-feet.

1.480 
1,730 
8,300 

128,000 
50,900 
39,400 
14,000 
7,870 
4.310 
1,510 

707 
726

259,000
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ALAMEDA CHEEK BASIN. 

ALAMEDA CREEK AT STTNOLGLEN, CAL.

LOCATION. In the,SE. £ sec. 7, T. 4 S., R. 1 E., at Sunol dam, about 1 mile below 
junction with Arroyo de la Laguna and 1 mile west of Sunolglen, Alameda County.

DRAINAGE AREA. 620 square miles (measured by Spring Valley Water Co.).
RECORDS AVAILABLE. October 4, 1900, to September 30, 1916.
GAGE. Gurley electric water-stage recorder on upstream face of dam on left bank; 

gage used previous to 1914 was staff on upstream side of dam on right bank.
DISCHARGE MEASUREMENTS. Made from suspension footbridge about 400 feet above 

dam. Heavy weights and stay line are used for high-water measurements to 
insure correct position of current meter.

CHANNEL AND CONTROL. Concrete dam acts as a control for the station. Bed of 
channel above and below dam composed of gravel and boulders; shifts during 
high water.

EXTREMES OP DISCHARGE. 1901-1916: Maximum mean daily discharge, 14,700 
second-feet March 7, 1911; no flow for part of nearly every year.

DIVERSIONS. See Spring Valley Water Co.'s aqueduct near Sunolglen.
REGULATION. None.
ACCURACY. Dam has been rated in accordance with the cooperative agreement 

between the Spring Valley Water Co. and city of San Francisco. Current meter 
measurements have been obtained by both parties and a rating curve has been 
developed which has been accepted by both.

COOPERATION. Records showing million gallons per day furnished by Spring Valley 
Water Co. through G. A. Elliott, chief engineer. Daily discharge converted into 
second-feet and monthly discharge computed by engineers of United States Geo 
logical Survey.

Daily discharge, in second-feet, of Alameda Creek at Sunolglen, Cal.,for the year ending
Sept. SO, -1916.

Day.

1.... ...............
2...................
3...................
4...................
5...................

6...................
7...:...............
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Dec.

34
216
35

17
10
8
2

383
856
208

73
25
10
10
9

9
9

  9
9
9

9
x 9

9
9
9
9

Jan.

12
67

6,720
5,490
1,380

864
541
896

2,400
5,250

1,940
1,100
940

4,730
2,890

1,450
6,600
3,560
1,890
1,250

898
742

1,210
2,330
3,540

1,940
3,810
4,700
3,180
1,970
1.480

Feb.

1,020
1,100
1,210
3,670
5,740

2,420
1,720
1,340
1,070
906

796
730
627
560
453

339
310
282
262
260

289
281
253
227
207

215
295
330
295

Mar.

817
656
447
396
700

495
401
345
303
272

252
234
223
354
334

263
249
231
245
257

242
164
170
149
138

127
122
119
113
102
93

Apr.

84
84
84
84
77

77
77
72
65
65

65
65
65
56
53

50
50
50
50
46

43
41
39
35
32

32
28
35
35
32

May.

32
30
30
35
24

24
32
26
26
20

20
27
26
22
20

20
22
22
22
22

22
22
22
22
22

22
22
22
22
22
22

June.

22
22
22
22
22

22
26
26
22
15

17
18
18
18
18

18
15
15
14
15

15
15
15
15
15

15
15
15
15
15

July.

16
16
16
16
16

14
12
11
11
11

' 11

11
11
11
14

14
15
15
15
14

16
12
11
10
10

6
5
6
8

Aug.

9
8
7
4
4

16
10
8

9
9
10
10
11

12
12
16
16
16

14
10
10

Sept.

11
11

11
11
9
10
2

NOTE. No flow over dam Oct. 1 to Dec. 2, Dec. 10-12, July 26-27, and Aug. 24 to Sept. 23.
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Monthly discharge ofAlameda Creek at Sunolglen, Cal.,for the year ending Sept. 30,1916.

Month.

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

0
0 

856 
6,720 
5,740 

817 
84 
35 
26 
16 
16 
11

6,720

Minimum.

0 
0 
0 

12
207 
93 
28 
20 
14 
0 
0 
0

0

Mean.

0.0 
.0

64.4 
2,440 

938 
291 
55.7 
24.0 
17.9 
11.4 
7.4 
2.2

321

Run-off 
(total in 

acre-feet).

0 
0 

3,960 
150,000 
54,000 
17,900 
3,310 
1,480 
1,070 

701 
455 
131

233,000

SPRING VALLEY WATER CO.'S AQUEDUCT NEAR SUNOLGLEN, CAL.

LOCATION. In sec. 12, T. 4 S., R. 1 W., at Brightside weirs, about 2J miles west of 
Sunolglen, Alameda County.

RECORDS AVAILABLE. April 6, 1903, to September 30, 1916.
GAGE. Spring valley water-stage recorder in pool above the weirs.
DISCHARGE. Computed from gage-height record showing head over four rectangular 

weirs which are made of bronze. Each weir has a 30-inch crest.
EXTREMES OF DISCHARGE. 1903-1916: Maximum mean daily discharge reported, 47 

second-feet March 21, 1914.
ACCURACY. Weirs were very carefully installed and much care is exercised in their 

maintenance. No velocity of approach.
COOPERATION. Records showing thousand gallons per day furnished by Spring Valley 

Water Co. through G. A. Elliott, chief engineer. Daily discharge converted into 
' second-feet and monthly discharge computed by engineers of United States Geo 

logical Survey.

Daily discharge, in second-feet, of Spring Valley Water Co.'s aqueduct near Sunolglen, 
Cal.,for the year ending Sept. SO, 1916.

Day.

1..............
2... ...........
Z. .............
4... ...........
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
91

22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

30
31
31
31
31
31
31
31
30
30
29
29
30
30
30
29
29
29
28
28
29
29
29
28
27
27
29
29
29
29
28

Nov.

28
28
28
28
28

26
28
28
20
18.1
24
27
28
28
28
28
29
29
29
28
28
28
28
30
30
29
29
29
29

Dec.

28
29
29
34
34
33
34
35
35
35
35
32
29
33
34
32
33
33
31
33
31
32
32
32
33
32
32
32
32
31
30

Jan.

30
31
33
33
33
33
33
33
33
33
25
33
VA

' 33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
32

Feb.

33
33
33
33
33
33
33
33
33
33
33
33
33
33
31

33
33
33
33
33
33
33
33
33
33
33
33
33
34

Mar.

34
34
34
34
34
33
33
33
33
33
34
34
34
34
33
33
33
33
33
33
33
33
33
32
33
33
33
33
33
33
33

Apr.

34
34
33
33
34
33
34
33
33
33
33
33
33
34
32
32
33
33
33
25
14.8
33
33
31
6.1

31
34
33
33
33

May.

34
34
34
34
34
33
34
34
31
31
33
33
33
32
32
32
27
27
26
26
26
26
26
26
26
26
26
26
26
26
26

June.

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
 26
26
26
26
26
26
26
26
26
26

July.

26
26
26
26
25
26
29
26
26
26
26
26

. 26
27
26
26
31
34
34
34
35
34
34
34
34
34
34
34
34
34
34

Aug.

34
34
34
34
34
34
34
34
34
34
34
34
33
35
33
34

1 34
34
34
33
34
34
34
34
34
34
32
31
34
34
34

Sept.

34
33
34
34
34
33
34
33
33
34
34
34
34
34
34
33
33
32
33
33
35
34
33
33
32
34
34
34
£5
34
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Monthly discharge of Spring Valley Water Co.'s aqueduct near Sunolglen, Cal.,for the
year ending Sept. SO, 1916.

Month.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

31
30 
35 
34 
34 
34 
34 
34 
26 
35 
34 
35

35

Minimum.

27 
18.1 
28 
25 
33 
32 
6.1 

26 
26 
25 
31 
32

6.1

Mean.

29.4 
27.5 
32.3 
32.6 
33.0 
33.3 
31.2 

' 29.7 
26.0 
29.9 
33.8 
33.5

31.0

Run-off 
(total in 

acre-feet).

1,810 
1,640 
1,990 
2,000 
1,900 
2,050 
1,860 
1,830 
1,550 
1,840 
2,080 
1,990

22,500

KERN RIVER BASIN.

KERN RIVER NEAR KERHVILLE, CAL.

LOCATION. In sec. 14, T. 23 S., R. 32 E., at base of Fairview Mountain, in Tulare 
County, in Kern National Forest, 3 miles above Salmon Creek and about 15 miles 
north of Kernville, Kern County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. January 1, 1912, to September 30, 1916.
GAGE. Friez water-stage recorder on left bank about a mile above mouth of Tobias 

Creek., Original gage was vertical staff in three sections fastened to overhanging 
willow tree on left bank about 160 feet above recorder. From April 1 to September 
14,1913, readings were taken from a temporary staff gage in two sections r. quarter 
mile upstream and were reduced to datum of original gage by a relation curve. 
The first gage was replaced March 17, 1914, by a vertical staff in fcwo sections, 7 
feet downstream from the original one, on the same bank and at the same datum. 
The recorder was installed September 15, 1913, in the same pool and at the same 
datum.

DISCHARGE MEASUREMENTS. Made from cable about 90 feet below recorder or by 
wading.

CHANNEL AND CONTROL. Coarse gravel and boulders; apparently permanent.
EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 

8.8 feet at 4 p. m. January 17, (discharge, 9,690 second-feet); minimum stage 
from water-stage recorder,  0.42 foot from 6.30 to 9 p. m., December 31 (dis 
charge, 196 second-feet).
1912-1916: Maximum stage recorded, January 17,1916; minimum stage recorded, 
 0.75 foot January 6, 1913 (discharge, 142 second-feet).

DIVERSIONS. No information.
REGULATION. No information.
ACCURACY. Stage-discharge relation permanent since station was established. Rating 

curve well defined below and extended above 6,000 second-feet. Mean daily 
gage height obtained by an approximate method of integrating water-stage graph. 
Daily discharge ascertained by applying mean daily gage height to rating table 
or, for days of large range in stage, by averaging results obtained by applying 
mean stage of bihourly periods to rating table. Records excellent.

COOPERATION. Station maintained in cooperation with Southern California Edison 
Co., through H. W. Dennis, construction engineer.
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Discharge measurements of Kern River near Kernville, Cal., during the year ending
Sept. 30, 1916.

[Made by H. J. Tompkins.]

Date.

May 12..............................................................................
May 13...................... ........................................................

Gage 
height.

Feet. 
4.90
4.90

Dis 
charge.

Sec.-fi. 
3,990
4,090

Daily discharge in second-feet, of Kern River near Kernville, Cal., for the year ending
Sept. 30, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28
29..............
30..............
31..............

Oct.

220
220
218
216
216

216
216
216
214
210

214
218
220
220
220

220
220
220
220
220

220

216
210

210

210
210

210

Nov.

210
210
210
210
210

210
210
210
214
226

216

216
210
220

226
222
994
224

224
220

220
216

216

214
214
220

Dec.

218
214
236
295
236

OQA

250
245
949
238

OQQ

238
338
265

OOO

OOQ

OAO

OOe

240
OAK
SM5
242
OAO

240
OOQ

226
OKA

214

Jan.

270
228
248
349
332

308
292
358

1,150
525

358
361
358
400
373

358
4,660
3,170
1 360
920

11^
700
77 <;
77 <;

1,010
ofio

1,630
1 360

920
7en

700

Feb.

675
675
652
652
775

725
750
750
725
725

802
860
890
950
980

1,010
1,040

1,110
1 14(1

1,240
1,110
1,010
1,010
1 040

1,240
i *ifift
1,560
1 ^fift

Mar.

1,210
1,080
1,010
1,080
1,600

1,320
1,210
1,280
1,480
1,860

2,170

2,500
2,600

2,600
2,700
2,900
3 nnn

3 A on
3 QQf\

3,110
2 AHO
2 360

2,220
2,260
2 A(V)

2 Ann
2,600

Apr.

2,700
2,800
2,700
2,600
2,600

2,700
2,900
3,000
3,220
3,440

3,440
3,110
2,900
2,900
3,110

3,220
3,220

3 440
3 £«n

3,800
4 040

4,420
4 KKA

4,550
4,420

May.

4,290
4,160
4,420
4,680
4,940

4,810
4,680
4,550
4,550
4,420

4,290
4,160
4,040
3,800
3,680

3,680
3,560
3,560
3,560
3,330

3,330
3,680
3,680
3,440
3,110

2,900
2,800
2,900
3,110
3,220
3,220

June.

3,110
3,110
3,220
3,000
3,440

3,920
4,420
4,680
4,810
4,680

4,680
4,680
4,680
4,680
4,680

4,810
4,810
4,420
4,040
3,800

3,680
3,220
3,110
3,220
3,110

3,220
3,330
3,110
2,800
2,600

July.

2,800
2,900
2,600
2,700
2,800

2,700
2,700
2,800
2,600
2,500

2,600
2,700
2,700
2,600
2.450

2,400
2,220
2,080
2,040
2,040

2,040
1,990
2,040
1,940
1,860

1,600
1,400
1,280
1,210
1,140
1,140

Aug.

1,180
1,210
1,280
1,320
1,240

1,110
1,010
980
920
860

830
802
750
750
725

700
700
700
675
652

630
630
630
652
652

700
775
890
830
750
700

Sept.

675
652
638
5S5
665

545
525
505
505
505

488
488
470
470
470

432
400
400
400
400

404
407
414
400
388

391
382
370
364
370

Monthly discharge of Kern River near Kernville, Cal, for the year ending Sept. 30, 1916.

Month.

April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

220 
226 
338 

4,660 
1,560 
3,920 
4,550 
4,940 
4,810 
2,900 
1,320 

675

4,940

Minimum.

210 
210 
214 
228 
652 

1,010 
2,600 
2,800 
2,600 
1,140 

630 
364

210

Mean.

216 
217 
243 
857 
960 

2,260 
3,360 
3,820 
3,840 
2,210 

84« 
466

1,610

Run-off 
(total in 

acre-feet).

13,300 
12,900 
14,900 
52,700 
55,700 

139,000 
200,000 
235,000 
228,000 
136,000 
62,000 
27,700

1,170,000
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KERN RIVER NEAR BAKERSFIELD, CAL.i

LOCATION. In sec. 2, T. 29 S., R. 28 E., at mouth of lower canyon, 5 miles northeast 
of Bakersfield, Kern County.

DRAINAGE AREA. 2,345 square miles.
RECORDS AVAILABLE. January 1, 1894, to June 30, 1907, and March 1, 1908, to Sep 

tember 30, 1916.
GAGE. Water-stage recorder at footbridge.
DISCHARGE MEASUREMENTS. Made from footbridge at gage.
CHANNEL AND CONTROL. Bed composed of sand; shifting.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 

10.24 feet from 6 to 8.25 a. m. January 18 (discharge, 17,962 second-feet); mini 
mum stage from water-stage recorder, 2.75 feet at 7.40 p. m. October 5 (discharge, 
203 second-feet).

1896-1916: Maximum stage recorded, January 26, 1914 (discharge, 18,287 
second-feet); minimum stage recorded, September 15, 1898 (discharge, 80 second- 
feet).

DIVERSION^. Several small diversions on main river and South Fork for irrigation. 
Water diverted at and below Kemville for power development is returned to the 
river above the station.

REGULATION. No information.
ACCURACY. Records considered good.
COOPERATION. Complete record furnished by Kern County Land Co., through A. K. 

Warren, engineer.

Daily discharge, in second-feet, of Kem River near Bakersfield, Cal., for the ijear ending
Sept. 30, 1916.

Day.

1. .............
2. .............

4..............
5

6..............
7..............
S.. ............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24...............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

234
229
231
236
227

237
240
239
239
227

224
225
227
233
236

239
240
248
255
254

248
236
232
231
237

231

235
226
226
230

Nov.

235
237
231
227
232

237
244
250
252
245

260
251
242
249
250

251
257
263
258
258

257
262
267
252
254

260
249
261
256
245

Dec.

245
242
244
278
331

309
299
317
320
310

298
294295"

309
360

390
338
313
342
343

326
326

327
338

332
324
313
309
325
315

Jan.

289
298
339
334
370

455
418
396
918

1,588

1,052
727
623
594
617

611
4 034

16'l25
8,111
4,353

2 QAK

2,434
2,180
2,373
3 AAO

4,241
4,513

10. 226
5,502
4,082
3,142

Feb.

2,731
2,646
2,673
2,704
3,118

3,470
3,317
3,285
3,226
3,157

3,200
3,394
3,509
3,546
3,589

3,627

3,728
3,730
3,759

3,849
3,860
3,647
3,580
3,607

3,748
4,254
4 779
4 679'

Mar.

4,423
4,115
3,902
3,795
4,326

4,798
4,324
4,156
4,216
4,482

5,176
5,835
6,292
6,549

6,529
6,730
6,885
7,299
7,935

10,477.
8 0QO

8 na7
7 *\fiO

6 849

6,574
ft K9Q

6,622
6,880
7 134
7^223

Apr.

7,332
7,521
7,581
7,383
7,213

7,256
7,537
7,821
8.065.
8,433

8 Kf\A

8,092
7 d4ft
7 172
7 0-17

7 t&fi
7 7cc
7 QI -i

7,759
7,815

8,124
8 OCA

8 901
9*033

9 176
9 ' OCft

9 455
9' Q7ft

9 322'

May.

9,143
8,873
8,844
9,072
9,352

9,424
9,260
8.961
8,761
8,577

8,347
8,207
7,988
7,706
7 4Q4

7 °.Crt

7 277
7 11Q
TOW*
7,147

6,926
7,027
7 164
7*047
6 TQC

6,425
6,107
5,986
6,082
6 QrtO

6,424

June.

6,363
6,298
6,336
6,334
6,290

6,874
7,338
7,632
7,816
7,828

7 7OO

7 7^Q
7,701
7 729

7 ftQO

7,814
7,618
7,072
6,606

6,198
5 649
c' rfjfj

5,012
S AAft

5,101

5 451
5* OfW

July.

4,792
5,002
4,950
4,642
4,738

4,820
4,677
4,696
4,700
4,358

t 971;
4,346
4,534
4,569
4,275

4,058
3 7 QA

3,518
3 254
3J114

3,073
2 070
2,955
2,929
2,765

2 CAO

2 OKA

2,010
1,747
1,607
1,502

Aug.

1,419
1,363
1,339
1,352
1,337

1,242
1,132
1,041

992
04Q

919
881
864
047
QOfi

805
769
760
761
70 e

708
689

671

673
680
765
966
QOO

848

Sept.

754
797
74fl
723
662

646
628
611
618
606

571
>ua
532

CAO

509
510
117

515
CAR

CAA
KfVf

499
e/v?

517

503
^DQ
CAR

dan
497

i Station also known as at "first point of measurement.'?
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Monthly discharge of Kern River near Bakersfield, Cal.,for the year, ending Sept. SO, 1916.

Month.

May.......................... ..... . .....

July......................................................

Discharge in second-feet.

Maximum.

261 
272 
422 

17,962 
5,136 

11,830 
9,609 
9,515 
8,139 
5,223 
1,465 

978

17,962

Minimum.

203 
224 
237 
274 

2,602 
3,716 
7,050 
5,865 
4,791 
1,440 

651 
475

203

Mean.

235 
250 
314 

2,803 
3.521 
6,149 
8,096 
7,693 
6,583 
3,662 

923 
568

3,390

Run-off 
(total in 

acre-feet).

14,400 
14.900 
19,300 

172,000 
202,000 
378,000 
482,000 
473.000 
392,000 
225,000 
56,800 
33,800

2,460,000

NOTE. Record of maximum, minimum, and mean discharge furnished by Kern County Land Co.; 
maximum and minimum were determined from absolute maximum and minimum gage heights as recorded 
by company's water-stage recorder. Run-off in acre-feet computed by engineers of United States Geological 
Survey.

ERSKINE CREEK NEAR BODFISH,i CAL.

LOCATION. In the SW. \ SW. i sec: 24, T. 27 S., R. 33 E., 700 feet west of Otto
Liebel's residence, about 6 miles southeast of Bodfish, Kern County, and 8 miles
southeast of Isabella. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. February 7, 1911, to September 30, 1916 (fragmentary), when

station was discontinued. 
GAGE. Vertical staff on left bank; read occasionally by Otto Liebel. Gage used

previous to March 28, 1913, was vertical staff fastened to willow tree on left bank
about 80 feet above ford, 4 miles downstream, in the NW. J sec. 9, T. 27 S., 

  R. 33 E., at mouth of canyon, 2| miles above junction with Kern River, 3 miles
east of Bodfish, and 5 miles south of Isabella. 

DISCHARGE MEASUREMENTS. Made by wading near gage. 
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts. 
EXTREMES OF STAGE. Maximum stage recorded during year, 2.7 feet March 4 and 25;

minimum stage recorded, 1.38 feet October 1 and 9.
1912-1916: Maximum stage recorded, 3.85 feet January 25, 1914; minimum

stage recorded, 1.2 feet during the low water of 1912 and 1913. 
DIVERSIONS. A small ditch diverts water for irrigation about 5 miles upstream. 
REGULATION. No information. 
COOPERATION. Gage-height record furnished by United States Forest Service.

Data inadequate for determination of discharge.
The following discharge measurement was made by H. J. TompMns:
May 14, 1916: Gage height, 1.96 feet; discharge, 12 second-feet.

* Described in earlier reports as "near Isabella.'!
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Daily gage height, in feet, of Erskine Creek near Bodfish, Cat, for the year ending Sept.
SO, 1916.

Day.

1..............
2..............
3........ . .
4........ ....
5..............

6........ ...
7...... .
8........ .
9............
10..............

11.... .
12...... . .
13....
14......
15...... . . .

16...... . .
17....
18...... .
19...... . . .
20..............

21.... . .
22...... . .
23........ . .
24......
25...... . .

26..............
27.......... .
28............ .
29.......; .
30..............
31..............

Oct.

1.38

1.38

1.40

i.42

Nov.

1.48

1.50

1.52

1.55

Dec.

1.55

1.58

i.eo

1.65

1.68

Jan.

1.70

1.75

1.80

1.90

2 4ft

Feb.

2.30

2.35

2.40

2.55

Mar.

2.7

2.5

2.6

2.7

-Apr.

2.6

2.5

2.48

2.25

2.15

May.

2.10

2.00
1.96

1 on

1.85

June.

1.70

1.60

1.50

1.55

July.

1.50

1.48

1.45

1.42

Aug.

1.40

1.40

1.45

1 d.%.

Sept.

1.48

*

1 KA

1.50

1 Kf>

1.61

TTJLABE LAKE BASIN. 

TULABE LAKE IS KINGS COUNTY, CAL.

LOCATION. At head gate at comer of north-south and east-west levees on G. Albert 
Smith ranch, at quarter comer between sees. 8 and 17, T. 21 S., E. 20 E., about 5 
miles southwest of Stratford.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. March 15,1906, to September 30,1916 (incomplete). All pub 

lished records give actual depth of water on the lowest point of the lake bed.
GAGE. Vertical staff in three sections; two are fastened to the headgate and high- 

water section is on levee near-by; read about once a week by Mrs. E .G. Kolben- 
stetter. Gage readings reduce to depth of water from the following data: Ele 
vation of bottom of lake, 179.1 feet above mean sea level; elevation of zero of 
gage, 176.4 feet.

During 1906 and a part of 1907 the readings were made from a gage near the 
entrance of Kings River near Lemoore, at the middle of sec. 4, T. 21 S., R. 20 
E; zero bf that gage was at elevation 175.1 feet. May 11, 1907, a staff gage was 
set near Corcoran, with its datum at the same elevation, and was used until 
July 30, 1909. July 28, 1910, a vertical staff was installed on the section line 
just south of the comer to sees. 27, 28, 33 and 34, T. 20 S., R. 20 E., about 10 
miles south of Lemoore, near Stratford post office; elevation of the zero of this 
gage, 171.0 feet. On August 20,1913, a vertical staff in four sections was installed 
in main north and south Waterway, 4 to 6 miles southeast of Stratford; its zero 
was also at elevation 171.0 feet. Sections No. 1 and No. 2 were 1 mile south of 
1910 gage in sec. 3, T. 21 S., B. 20 E. No. 3 was in sec. 10 and No. 4 was in sec. 
15, 1 and 2 miles, respectively, south of sections Nos. 1 and 2.

Present gage was installed May 15, 1914, on account of the rebuilding of the 
levees. The high water section was added July 16, 1916.
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EXTREMES OF STAGE. Maximum depth recorded during year, 11.3 feet July 4; 
minimum depth recorded, 0.0 foot November 21.

1906-1916: Maximum depth, 14.0 feet June 21, 1907; the lake was empty a 
period in 1906, from the last part of October to the last part of December, 1914, 
and the last part of November, 1916.

COOPERATION. Most of the readings from February to July were furnished by Earnest 
  Coonradt.

The lake is roughly rectangular in shape and its greatest length is from northwest 
to southeast. In November, 1907, when its margin was carefully determined, the 
lake had a maximum depth of 12.4 feet, an average length of 20 miles, a width of 
13.5 miles, and an area of about 274 square miles; the water's edge was 3 miles from 
the town of Corcoran, and the water surface about 12 feet below.

The lake bed resembles a flat saucer. The flat, level area in the bottom is about 
180 feet above mean sea level and covers about 55 square miles. The lowest point 
on the crest of the delta ridge to the north is about 27 feet higher than the bottom 
of the lake. Natural outflow will not occur, therefore, until the lake has a maximum 
depth of nearly 30 feet and an area of nearly 1,000 square miles.

Depth, in feet, of Tulare Lake in Kings County, Cal.,for the year ending Sept. SO, 1916.

Day.

1. .............

5..............

6..............
7. .............
8..............
9.............. 

10..............

11..............
12..............
-ID

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28......;.......
29..............
30..............
31..............

Oct.

0.85

""."55"

.25

Nov.

0.1

.45

.......

.25

.0

Dec.

.......

0.25

.6

.2

.1

Jan,

0.05

.......

.6

3.2

Feb.

3.2

3.4
3.6
3.7

4.2

42

4.2

4 4

4.4

Mar.

4.5
4.6
4.7
4.8
4.9

5.0
4.55

.......

5.1

5.6

6.45
6.6
6.6

6.8
7.0

Apr.

6.3
7.2

7.0

7.1

7.4

7.5
7.6

7.9

8.3

May.

.......

9.4
9.6
9.6

9.7
9.8
9.9

10.0
10.0

10.2
9.8

10.2
10.1
10.0

10.0
10.1
10.2
10.2
10.2
10.3

June.

10.3
10.3
10.3
10.3
10.4

10.4
10.4
10.5

> 10.5 
10.5

1ft 8
10.6
10.6
10.7
10.8

10.9
10.9
10.9
11.0
11.0

11.0
11.1
11.1
11.1
11.2

11.1
U.I
11.2
11.1
11.1

July.

11.2
11.1
11.2
11.3
11.2

11.2
11.2
11.2

'-' 11.2

 11.2
11.2
11.2
11.1

11.0

11.0

Aug.

10.6

10.2

Sept.

9.95

.......

DEER CREEK AT HOT SPRINGS, CAL.

LOCATION. Below footbridge at forest supervisor's headquarters in Sequoia National 
Forest, about half a mile below Hot Springs, Tulare County. Tyler Creek enters 
about 2£ miles below the station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 7, 1910, to September 30, 1916 (incomplete).
GAGE. Vertical staff fastened to an alder tree on left bank, 30 feet below footbridge; 

read by employees of United States Forest Service.
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DISCHARGE MEASUREMENTS. Made from highway bridge 100 feet below gage or by

CHANNEL AND CONTROL. Bed composed of sand, gravel, and boulders; fairly per 
manent.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 4.5 feet at 4 
p. m. January 2~7 (discharge, from extension of rating curve, about 540 second- 
feet); minimum stage recorded, 0.45 foot November 1 to 7 (discharge, 3.4 second- 
feet).

1910-1916: Maximum stage recorded January 27, 1916; minimum stage re 
corded, 0.24 foot August 14 to 16, 1913 (discharge, 0.8 second-foot).

DIVERSIONS. Water is diverted for irrigation above the station.
REGULATION. No information.
ACCURACY. Stage-discharge relation fairly permanent. Rating curve fairly well 

defined between 5 and 50 second-feet and is an extension above. Gage read to 
half tenths once daily November to December, twice daily January to March. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records fair. v

COOPERATION. Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by H. J. Tompkins: 
May 22, 1916: Gage height, 1.18 feet; discharge, 34 second-feet.

Daily discharge, in second-feet, of Deer Creek at Hot Springs, Cal., for the year ending
Sept. SO, 1916.

Day.

1. ......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......
10.......

11.......
12.......
13.......
14.......
15.......

Nov.

3.4
3.4
3.4
3.4
3.4

3 A

3.4
4.4
5.6
5.6

5.6
5.6
5.6
5.6
5.6

Dec.

5.6
5.6
5.6
18
6.8

6.8
6.8
5.6
5.6
5.6

5.6
5.6
5.6
6.8
as

Jan.

12
14
9.8
18
18

18
14
71
20
18

18
16
14
14
12

Feb.

29
26
23
36
76

9Q

23
00

23
23

' 23

23
23
23
23

Mar.

86
86
66
42
36

36
42
d9

50
50

58
58
58
58' 52

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Nov.

18
4.4
4.4
4.4
4.4

4.4
4.4

4.4
4.4

4.4
4.4
4.4
4.4
4.4

Dec.

6.8
6.8
6.8
6.8
6.8

6.8
6.8
6.8
6.8
6.8

6.8
6.8
6.8
6.8
6.8
6.8

Jan.

9.8
130
136
62
23

18
18

23
136

136
355
142
58
46
29

Feb.

23
23
23
23
23

23
23
23
23
23

23
23
58
91

Mar.

wi
<;n
66
76
91

91
71
66
66
66

66
66
66
58
Crt

50

NOTE. No gage-height record received for October and from April to September, inclusive. 

'Monthly discharge of Deer Creek at Hot Springs, Cal., for the year ending Sept. SO, 1916.

Month.

March....................................................

Discharge in second-feet.

Maximum.

18 
18 

355 
91 
91

Minimum.

3.4
5.6 
9.8 

23 
36

Mean.

4.90 
6.81 

52.5 
29.3 
60.3

Run-off 
(total in 

acre-feet).

292 
419 

3,230 
1,690 
3,710

9,340
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TITLE RIVER NEAR PORTERVILLE, CAL.

LOCATION. In the NW. i NW. i sec. 25, T. 21 S., R. 28 E., below highway bridge 
near McFarland ranch, about a mile above mouth of South Fork, and 6 miles 
east of Porterville, Tulare County. The North and Middle forks of the Tule 
River unite about 9 miles above the station.

DRAINAGE AREA. 266 square miles.
RECORDS AVAILABLE. May 1, 1901, to September 30, 1916.
GAGE. Staff in four sections on right bank 75 feet below bridge. Staff sections Nos. 

1, 3, and 4 are vertical; No. 2 is inclined. Original gage was on the same bank 
200 feet below bridge and at same datum. There have been several changes in 
the number and kinds of staff sections but the same datum has been maintained. 
Gage read by Mrs. Martha Brough.

DISCHARGE MEASUREMENTS. Made from bridge above gage or by wading. Bridge 
measurements are corrected for angle to current.

CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts slightly 
during high water. Left bank low and wooded; subject to overflow above a stage 
of about 6 feet. . ^

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 11 feet at 11.30 
p. m. January 17 (discharge, determined from extension of rating curve, about 
6,780 second-feet); minimum stage recorded, 0.60 foot October 1-10, 23, and 24 
(discharge, 8 second-feet).

1901-1916: Maximum stage recorded January 17,1916; minimum stage recorded, 
0.2 foot August 22, 1913 (discharge, 1 second-foot).

DIVERSIONS. Several small irrigation ditches divert water above the station.
REGULATION. Power is developed on the Middle Fork and on the North and South 

forks of the Middle Fork.
ACCURACY. Stage-discharge relation was changed by flood of January 17. Rating 

curves applicable before and after flood fairly well defined below 3,000 second- 
feet, and extended above; they coincide above 1,900 second-feet. Gage read to 
quarter tenths, sometimes hundredths, once daily. Daily discharge ascertained 
by applying gage height to rating table. Records good.

Discharge measurements of Tule River near Porterville, Cal., during the year ending
Sept. SO, 1916.

Date.

Oct. 8
Jan. 26

27
29
30

Made by  

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet. 
0.60
4.48
6.20
4.36
3.80

Dis 
charge.

See-/*. 
8.4

1,140
2.490
1.170

740

Date.

Feb. 19
20

May 2

July 18

Made by 

.....do...............

.....do...............

.....do...............

.....do..............:

Gage 
height.

Feet. 
3.11
3.09
3.58
2.80
1.49

Dis 
charge.

Sec.-ft.
ECft

AQA

71 Q
OQfl

Sfi
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Daily discharge, in second-feet, of Tule River near Porterville, Cal., for the year ending
Sept. SO, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

8
8* 8

8
8

8
8
8
8
8

8.5
9

10
10
11

11
11
11
11
9

9
9
8
8
8.5

9
10
11
13
13
10

Nov.

15
15
16
18
19

20
20
23
26
30

33
34
34
34
34

34
34
34
34
34

34
34
34
34
34

34
34
34
34
34

Dec.

34
34
43
77
75

71
67
65
63
59

53
53
65
105
91

84
77
65
65
63

W)
55
53
53
53

58
58
55
53
153
53

Jan.

53
105
121
235
137

173
105
121

2,380
585

224
173

  137
193
193

213
4,080
4,080
1,190

732

578
463
850
900

3,360

1,070
2,550
1.750
1,010
900
710

Feb.

600
538
538
621

1,260

755
578
519
500
463

427
427
445
463
500

519
538
538
538
500

463
427
410
410
427

463
665
800

1,390

Mar.

778
578
558
558
900

710
665
600
665
732

755
825
900
900
900

900
900
900

1,010
1,260

1.680
1,190
1,190
900
850

755
710
710
710
710
710

Apr.

710
688
665
643
621

578
578
558
558
558

800
665
665
665
643

643
621
600
578
600

665
643
643
643
665

665
710
755
755
755

May.

755
755
755
755
755

755
710
665
621
621

578
538
538
519
500

463
463
463
621
500

500
463
463
427
393

360
360
360
360
360
360

June.

360
360
360
360
360

376
393
393
376
376

360
360
360
360
344

329
329
329
314
299

284
256
243
218
218

218
206
206
195
195

Jury.

174
174
174
174
164

154
134
135
135
126

118
110
102
94
94

90
87
84
80
74

72
68
68
64
62

60
56
54
51
51
51

Aug.

49
46
44
41
39

39
39
39
39
39

39
39
36
36
32

32
32
32
30
32

32' 32
32
32
32

32
32
49
.41
32
32

Sept.

28
26
26
26
26

24
24
24
24
23

21
19
IS
17
17

15
15
15
15
15

17
18
18
18
18

19
19
19
19
19

NOTE. No gage record May 5, Aug. 17, and Sept. 7; discharge interpolated. 

Monthly discharge of Tule River near Porterville, Cal., for the year ending Sept. SO, 1916.

Month.

May.....................................................

July.....................................................
August ..................................................

Discharge in seeond-feet.

Maximum.

13
34 

105 
4,080 
1,390 
1,680 

800 
755 
393 
174 
49 
28

4,080

Minimum.

8 
15 
34 
53 

410 
558 
558 
360 
195 
51 
30 
15

8

Mean.

9.45 
29.4 
61.7 

947 
577 
842 
651 
540 
311 
101 
36.5 
20.1

344

Run-off 
(total in 

acre-feet).

581 
1,750 
3,790 

58,200 
33,200 
51,800 
38,700 
33,200 
18,500 
6,210 
2,240 
1,200

249,000

BEAR CREEK NEAR SPRINGVILLE, CAL.

LOCATION. At Bear Creek ranger station, about 150 feet above mouth of Rancheria 
Creek, 2f miles above junction with North Fork of Tule River, and 6 miles north 
east of Springville, Tulare County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. January 23, 1911, to October 25, 1916 (incomplete), when sta 

tion was discontinued.
GAGE. Verital staff fastened to a sycamore tree on right bank about 600 feet south 

west of ranger station; read by W. F. Derby.
DISCHARGE MEASUREMENTS. Made by wading.
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CHANNEL AND CONTROL. Bed composed of sand, gravel, and boulders; fairly per 
manent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.5 feet at 8 a. m. 
January 17 (discharge from extension of rating curve, about 200 second-feet); 
minimum stage recorded, 0.58 foot October 9 (discharge, 0.6 second-foot).

1911-1916: Maximum stage recorded, 5.6 feet at 11 p. m. January 25, 1914 
(discharge, from extension of rating curve, about 295 second-feet); minimum 
stage recorded, 0.30 foot September 17, 1913 (discharge, 0.1 second-foot).

DIVERSIONS. A small irrigation ditch heads about 300 feet above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

2.0 and 60 second-feet and extended above. Gage read to hundredths occasion 
ally. Daily discharge for days when gage was read ascertained by applying gage 
height to rating table; for other days, estimated by comparison with record of flow 
of Tule River near Porterville. Records roughly approximate.

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Bear Greek near Springville, Cal., during the period October 
1, 1915, to October 30, 1916.

Date.

1915. 
Oct 9

1916.
Feb. 19
Oct. 25

Made by-

Charles Leidl ............................................................
.,... ̂ o.... ........................... .....................................

Gage 
height.

Feet. 
0,58

1.80
.83

Dis 
charge.

Sec.-ft. 
0.4

22
2.8

Daily discharge, in second-feet, of Bear Creek near Springville, Cal., for the period Oc 
tober 1, 1915, to October £5, 1916.

- Day.

2. . . 
3. . .
4. . .
5. . .

6. . .
7. . .
8. . .
9. . . 

10. . .

11. . .
12. . .
13. . .
14. . .
IS. . . 

16. . .
17. . .
18. . .
19. . .
20. . .

21. . .
22. . .
23. . .
24. . . 
25. . .

26. . .
27. . .
28. . .
29. . .
30. . ..
31......

Oct.

0 7
7 

a 7
7
7

6
6
6

a 6 
6

7
7
7
7
8 

a 8
8
8
9

a 9

9
9
9
9 
9

9
9
9

a 9
9
9

Nov.

0.9
a .9 
1.0
1.1
1.3

ol.4
1.6
1.9
2.1 
2.4

2.6
2.6
2.6
2.6
2.6 

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6 
2.6

2.6
2.6

02.6
2.6
2.6

Dec.

2.6
2.6 
4.5

o!3
9.0

o4.8
4.5
4.2
3.9 

o3.6

3.5
3.5
4.2

o4.8
4.5 

4.1
3.8
3.4

o3.1
3.1

3.1
o3.1
3.1
3.1 
3.1

3.1
3.1
3.1
3.1

o3.1
3.1

Jan.

3.1
08.6 
10

o30
«5.3

5.3
5.3
5.3

100 
25

6.5
o5.3
5.0
5.4
5.4 

5.5
o200
200
150
125

«10175''

125
130 
175

150
160
11060'
o24
24

Feb.

24
o24 
24
24
90

25
o22
22
22 
22

022
22
22
22
22 

22
o22
22

o 22
21

o20
20
20
20 - 20

21
«28
06!
70

.......

Mar.

50
o30 
28
28

034

o30
28
26
28 

o34

35
«36
35
25
35

o34
34
34
38

044

50
o39
39
37 
35

o34'

34
34' 34

a 34.. ' 34 '

Apr.

34
« 34 
34
34

o34

33
31

o30
30' 30

o30
30
29

o29
28 

27
26
26
25

024

24
23

o22
22 
22

22
o22
20

    20
020;

.......

May.

o20
20 
20
19
19

o!9
19

ol9
18 
16

14
o!3 <
13
12

012 

12
12
12

«19
12

12
12

oil
10 
9.8

9.2
8.6
8.0
 7.4

. 06,8."6.8

June.

06.8
6.8 
6.8

06.8
6.8

6.4
6.1
5.7
5.4 
5.0

4.7
o4.3
4.2

04.2
4.2 

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.2

o4.2 
4.2

4.2
4.2

04.2
  4.2
«4.2

.......

July.

4.2
a 4.2 
4.2
4.2
4.0

3.8
3.6
3.4
3.2 
3.0
'2.8
o2.6
2.5
2.4
2.3 

2.2
2.1
2.0
1.9
1 8.

1.7
1.7
1.7

ol.7 
1.7

1.7
1.7
1.7

ol.7
1.5

o 1.4

Aug.

1.4 
1.4
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.3
1.3
1.3
1.3 

1.3
1 i
1.3
1.3
1.3

1.3
1.3

ol.3
1.3 
1.3

ol.3
ol.7
1.5
1.4
1.3

ol.3

Sept.

1.4
ol.6 
1.6
1.6
1.6

1.6
1.6
1.6
1.6 
1.6

1.6
1.6
1.6

ol.6
1.6 

1.5
1.5
1.5
1.5
1.5

1.6
1.6
1.6
1.6 
1.6

1.7
1.8
1 9
2.0

«2.2
.......

Oct.

ol.6

o3. 1

o3.1

02.7 
o2.5

.......

a From gage reading.
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Monthly discharge of Bear Creek near Springville, Cal.,for the year ending Sept. 30,1916.

Month.

July.....................................................

Discharge in second-feet.

Maximum.

0.9 
2.6 

13 
200 
90 
50 
34 
20 
6.8 
4.2 
1.7 
2.2

200

Minimum.

0.6 
.9 

2.6 
3.1 

20 
26 
20 
6.8 
4.2 
1.4 
1.3 
1.4

.6

Mean.

- 0.78 
2.22 
4.03 

65.8 
27.5 
34.8 
27.2 
13.6 
4.91 
2.54 
1.36 
1.63

15.5

Run-off 
(total in 

acre-feet).

48 
132 
248 

4,050 
1,580 
2,140 
1,620 

836 
292 
156 
84 
97

11,300

SOUTH FORK OF TITLE RIVER NEAR PORTERVILLE.i CAL.

LOCATION. Opposite Indian School in Tule Indian Keservation, 2 miles below the 
mouth of Kocky Creek, 7 miles southeast of Success, about 8 miles above junction 
with Tule River and 14 miles southeast of Porterville, Tulare County.

DRAINAGE AREA. Not measured. *
RECORDS AVAILABLE. October 10, 1910, to September 30, 1916.
GAGE. Vertical staff fastened to an alder tree on left bank 100 feet above pump 

house; read by A. P. Edmonson. July 18, 1916, a new gage was installed on right 
bank 30 feet above pump house and at new datum.

DISCHARGE MEASUREMENTS. Made from cable half a mile below gage or by wading.
CHANNEL AND CONTROL. Bed rough; composed of boulders and gravel; shifts slightly 

during high water. Banks high and not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.0 feet during 

night of January 27 (discharge, determined from extension of rating curve, about 
2,280 second-feet); minimum stage recorded, 0.4 foot October 1 to November 2 
(discharge, 4.3 second-feet).

1910-1916: Maximum stage recorded, 8 feet at 8 a. m. January 26, 1914 (dis 
charge, determined from extension of rating curve, about 2,750 second-feet); 
minimum stage recorded, zero on gage, August 4-16, 18-26; September 11-22; 
and October 1, 1913 (discharge, 1 second-foot).

DIVERSIONS. Several small irrigation ditches, havingva total capacity of about 12 
second-feet, divert water above the station.

ACCURACY. Stage-discharge relation changed January 17. Rating curve before the 
change well denned below 60 second-feet and fairly well denned above; after 
change well denned below and extended above 1,000 second-feet; curves coin 
cide above 208 second-feet. Gage read usually to tenths once daily. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Records 
good except for extremely low water, for which they are fair.

COOPERATION. Gage-height record furnished by United States Indian Service.

t Originally known as "near Success.'!
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Discharge measurements of South Fork of Tule River near Porterville, Cal., during the 
year ending Sept. 30, 1916.

Date.

Oct. 10

80

Made by-

EC. J. Tompkins......

.....do...............

Gage 
height.

Feet. 
0.40
3.8
2.5

Dis 
charge.

Sec.-ft. 
4.8

767
293

Date.

Feb. 20

July 18

Made by  

Charles Leidl .........
.....do...............
.....do...............

Gage 
height.

Feet. 
2.05
1.56
.95,

Dis- 
charge.

See.-ft. 
174
no

31

Daily discharge, in second-feet, of South Fork of Tule River near Porterville, Cal., for the
year ending Sept. 30, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22...*,.........
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4.3
4.3
4.3
4.8
4.3

4.3
4.3
4.3
4.3
4.3

4.3
4.3
4.3
4.3
4.3

4.3
4.3
4.3
4.3
4.3

4.3
4.3
4.3
4.3
4.3

4.3
4.3
4 q
4.3
4.3
4.3

Nov.

4.3
4.3
6.8
6.8
6.8

10
10
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

Dec.

14
14
18

232
232

18
18
18
14

14
14
14

107
29

14
14
14
14
14

14

18
18
18

18
18
18
18
18
18

Jan.

18
45
45
45
45

V7
29
45

288
143

64
64
45
64
64

64
1.400
950
OKA

220

232
318
3S2

1,040
1,220

350
1.490

QOfl

350
318
232

Feb.

186
165
165
186
259

350
399
288
232
232

232

186
186
186

186

186
186
186

186

156
128
128

128
259

382

Mar.

318
288
232
232
232

259
259

< 259
259
^59

259
259
259
259
259

259
259
259
259
626

382
382
452
382
382

382
350
318
318
288
288

Apr.

208
232
232
232
232

900
232
232
232
232

232
232
208
208

208
186
208
208
186

186
186
208
OftS
208

208
208
208
208
208

May.

208
208
208
208
208

186
186
186
186
186

165
232
165
146
146

146
146
146
208
165

128
128
128
128
128

128
128
112
112
112
112

June.

112
112
112
112
112

98
98
98
98
84

82
80
79
77
75

73
72
70
68
66

65
63
61
61
51

51
51
51
511 51

July.

42
42
42
42
42

42
42
42
34
34

34
34
34
34
34

34
27
27
27
26

26
25
25
24
-24

23
23
22
21
21
20

Aug.

20
19
19
18
18

17
16
16
15
15

14
14
13
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12
11

Sept.

11
11
9.6
9.6
9.6

9.6
9.6
9.6
9.6
6.2

6.2
6.2
6.2
6.2
6.2

6.2
6.2
6.2
6.2
6.2

6.2
9.6
9.6
9.6
0.6

9.6
9.6
9.6
9.6
9.6

NOTE. Jan. 15, 28, June 3,11-22, and July 20 to Aug. 14 no gage-height record; discharge interpolated.

Monthly discharge of South Fork of Tule River near Porterville, Cal., for the year ending
Sept. 30, 1916.

Month.

October..................................................
November ............................................. .
December................................ ...... . .

February .................................. ...........
March.....
April................................................... .
May.....................................................

July.....................................................

Septem ber ....................................... .....

The year.. _ ....................................

Discharge in second-feet.

Maximum.

4.3 
14

232 
1,490 

399 
626 
334 
232 
112 
42 
20 
11

1,490

Minimum.

4.3 
4.3 

14 
18

128 
232 
186 
112 
51 
20 
11 
6.2

4.3

Mean.

4.30 
12.4 
38.0 

351 
218 
306 
218 
161 
77.8 
31.3 
13.8 
8.33

120

Run-off 
(total in 

acre-feet).

264 
738 

2,340 
21,600 
12,500 
18,800 
13,000 
9,900 
4,630 
1,920 

849 
496

87,000
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EAWEAH RIVER NEAR THREE RIVERS, GAL.

LOCATION. In the SE. i sec. 27, T. 17 S., R. 28 E., at J. O. Carter's ranch 1J miles 
southwest of Three Rivers, Tulare County, South Fork enters three-fourths mile, 
and North Fork 3 miles above the station.

DRAINAGE AREA. 520 square miles.
RBSORDS AVAILABLE. April 29, 1903, to September 30, 1916.  
GAGE. United States Weather Bureau gage in three sections on left bank a few feet 

above cable and one-fourth mile back of observer's house; read by J. 0. Carter. 
The original gage was installed by the United States Geological Survey at same 
location and datum. On December 5, 1912, the Weather Bureau gage was 
installed. For about two years the two gages were read interchangeably, accord 
ing to varying conditions of repair of each. On October 19, 1914, the Geological 
Survey repaired the upper section of the Weather Bureau gage and has used this 
gage since.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.5 feet at 11 a. m.

January 17 (discharge from extension of rating curve, about 14,700 second-feet);
minimum stage recorded, 4.42 feet at 6 a. m October 29 (discharge, 38 second-feet).

1903-1916: Maximum stage recorded January 17,1916; minimum stage recorded,
4.35 feet August 22, 1914 (discharge, 30 second-feet).

DIVERSIONS. Several small ditches divert water for irrigation and domestic use 
above the station.

REGULATION. Power is developed on the Middle and East forks, but effect is thought 
to be small.

ACCURACY. Stage-discharge relation for low water changed during flood of January 
17. Rating curve before flood, well defined between 75 and 4,000 second-feet; 
curve after flood well defined between 150 and 4,000 second-feet; curves merge 
at 1,470 second-feet; above 4,000 second-feet curve is an extension. Gage read 
to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records excellent except for extremely high 
and extremely low water, for which they are probably good.

Discharge measurements of Kaweah River near Three Rivers, Cal. t during the year ending
Sept. SO, 1916.

Date.

Oct. 7
Feb. 21

22

Made by 

H. J. Tompkins. .....

.....do...............

height.

Feet. 
4.45
6.61
6.44

Dis 
charge.

Sec.-ft. 
38

1.080
916

Date.

9

Made by 

.....do................

&
Feet. 
8.10
7 OS

Dis- 
charge.

Sec.-ft.
9. S7A
2,680

40533° IS WSP 441  8
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Daily discharge, in second-feet, of Kaweah River near Three Rivers, Cal., for the year
ending Sept. SO, 1916.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20... -.1. .......

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1 51
48
47
45
48

42
42
42

.. 42
42

43
42
42
42
44

44
42
42
43

. 43

42
42
42
42
42

42
42
42
38
40
40

Nov.

40
40
42
42
40

40
45
44
56
73

73
67
67
63
63

63
63
63
60
58

63
60
60
60
63

60
60
 57

60
57

Dec.

57
57
62

194
136

125
112
105
105

101
90
83

490
197

136
19<5

125
115
108

105
110
125

I 1<>f*

118

115
105
103

110
07

Jan.

112
204
236
435
296

268
214
197

2,830
895

462
362
320
362
3S5

320
10,100

4 660
1^920
1,360

1,020
880

1,160
1 800
3 njn

1,920
3 Q40

2,550
1 800
l'360
1,160

Feb.

970
880
880
970

1,800

1,260
1,160
1,110
1,020

QTO

Q7ft
970
Q7ft
Q7A

1,020

1,060
1,060
1,020
1,020
1,020

1,110
Q7fl

880
880
880

1,020
1,360
1,260
1,470

Mar.

1,210
1,060
1,060
1,160
2,160

1,580
1,360
1,470
1,420
1,580

1,690
1,800
1,920
1,920
1,800

1,800
1,920
2,040
2,040
2 980

*> *\RA

2,160
2,160
1,920
1,690

1 fiOO

1,690
1,690

1 RQO

Apr.

1,690
1,800
1,690
1,690
1,470

1,580
1,690
1,920
2,040
2,150

2,420
1,920
1,690
1,690
1,920

1,920
2,040
2,040
1,920
2 1 fin

2 1 fin
2,160
2,420
2,550
2,690

2,830
2,980
2,980
2,980
2,830

May.

2,830
2,690
2,830
3,380
3,440

3,130
2,980
2,830
2,980
2,690

2,690
2,690
2,690
2,160
2,160

2,290
2,040
2,160
2,290
1,920

1,920
2,160
2,160
1,920
1,690

1,470
1,470
1,580
1,920
2,040
2,040

June.

1,920
2,040
2,160
1,800
2,160

2,690
2,690
2,980
2,980
2,690

2,690
2,690
2,550
2,550
2,550

2,690
2,550
2,160
2,040
2,040

1,920
1,690
1,690
1,690
1,690

1,690
1,690
2,160
1,920
1,360

July.

1,470
1,420
1,260
1,310
1,360

1,360
1,360
1,360
1,160
1,110

1,160
1,160
1,160
1,060

970

925
880
838
838
705

795
795
795
715
715

602
565
495
460
425
425

Aug.

425
460
460
495
425

392
305
305
282
260

260
260
251
238
226

213
209
209
194
187

176
179
172
172
165

172
243
425
260
206
187

Sept.

179
165
159
145
139

130
121
127
110
110

102
97
89
87
84

80
78
75
75
75

75
89

121
102
84

89
84
75
75
78

Monthly discharge of Kaweah River near Three Rivers, Cal., for the year ending Sept. SO,
1916.

[Drainage area, 520 square miles.]

Month.

May...............................

July...............................

Discharge in second-feet.

Maximum.

51
73 

490 
10,100 
1,800 
2,980 
2,980 
3,440 
2,980 
1,470 

495 
179

10,100

Minimum.

38 
40 
57 

112 
880 

1,060 
1,470 
1,470 
1,360 

425 
165 

75

38

Mean.

42.9 
56.7 

124 
1,530 
1,070 
1,760 
2,130 
2,360   
2,200 

959 
271 
103

1,050

Per 
square 
mile.

0.082 
.109 
.238 

2.94 
2.06 
3.38 
4.10 
4.54 
4.23 
1.84 
.521 
.198

2.02

Run-off.

Depth in 
inches on 
drainage 

area.

0.09 
.12 
.27 

3.39 
2.22 
3.90 
4.57 
5.23 
4.72 
2.12 
.60 
.22

27.45

Total in 
acre-feet.

2,640 
3,370 
7,620 

94,100 
61,600 

108,000 
127.000 
145,000 
131,000 
59,000 
16,700 
6,130

762,000
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NORTH FORK OF KAWEAH BITER AT KAWEAH, GAL.

LOCATION. In the SW. i sec. 2, T. 17 S., R. 28 E., at highway bridge in Sequoia 
National Forest, about half a mile north of Kaweah, Tulare County, and 2 miles 
above junction with Kaweah River. Manikin Creek enters one-fourth mile 
below and Sheep Creek 2£ miles above gage.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 12, 1910, to September 30,1916.
GAGE. Staff gage in two sections on right bank; low-water section is inclined and 

fastened to abutment of bridge; upper section is fastened vertically to sycamore 
tree, 20 feet below bridge. Previous to flood in January, 1914, gage was vertical 
staff fastened to right abutment. Original datum has been maintained. Gage 
read by J. T. Weckert.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of solid rock and sand; fairly permanent. 

One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.4 feet at 10 

a. m. January 17 (discharge, from extension of rating curve, about 5,380 second- 
feet); minimum stage recorded, 0.59 foot at 1 p. m. October 1 (discharge, 1.4 
second-feet).

1910-1916: Maximum stage recorded, 10.2 feet at 7 p. m. January 25, 1914 
(discharge, from extension of rating curve, about 7,400 second-feet); minimum 
stage recorded 0.35 foot August 27, 1913 (discharge 0.8 second-foot). Lower 

, stages recorded gave larger discharges.
DIVERSIONS. About 20 second-feet is diverted by several small ditches for irrigation 

above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation did not change during year. Rating curve 

fairly well denned between 2 and 3,000 second-feet and extended above 3,000 
second-feet. Gage read to hundredths once daily. Daily discharge ascertained 
by applying gage height to rating table. Records good.

Discharge measurements of North Fork of Kaweah River at Kaweah, Col., during the 
year ending Sept. 30,1916.

Date.

Oct. 7
Feb. 22

Made by 

H. J. Tompkins. .....

Gage 
height.

Feet. 
6.62
2.44

Dis 
charge.

Sec.-ft. 
2.2

320

Date.

July 19

Made by 

.....do...............

Gage 
height.

Feet. 
2.20
1.20

Dis 
charge.

Sec.-ft.
911
oe
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Daily discharge, in second-feet, of North Fork of Kaweah River at Kaweah, Cal., for the
year ending Sept. SO, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25...:..........

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1.4
1.8
2.1

  2.1
2.1

2.4
2.4
2.7
2.7
2.1

1.5
1.5
1.8
2.1
2.4

2.7
2.7
3.0
3.0
3.0

3.3
3.3
3.3
3.3
3.3

3.0
2.7
2.7
2.7
3.0
3.0

Nov.

3.0
3.3
3.3
3.6
3.6

3.9
4.5
4.9
7.3
12

9 E

7.7
6 Q
6.9
7.3

7.3
6.9
7.3
6 0
6 q

6.9
7.3
7.3
7.7
7.3

6.9
6 9
6 Q
6.9
R Q

Dec.

6.9
6.9
6.9

24
23

23
20
16
15
14

12
12
10
133
36

26
94
22
20
20

20
20
20
20
20

20
to
IS
20
20
on

Jan.

36
43
58
120
63

51
41
39
568
222

116
85
68
74
103

76
4,580
2,080

890
428

326
282
401
724

I fiftfl

7*17

1,660
i nan

757
510
ICO

Feb.

350
326
630
510
757

454
401
376
376
350

350
350
350
350
350

350
350
350
376
376

376
326
350
326
326

510
454
482
400

Mar.

428
350
326
326

1,040

539
454
454
510
539

568
630
692
630
661

661
RQ9
692
724

1,500

09 1
855
OOfl

692
599

599
eon

599
CQO

599
EOQ

Apr.

630
661
630
568
510

539
568
568
630
661

724
630
599
599
599

599
599
599
599
630

630
630
599
630
661

757
724
757
724
661

May.

630
630
661
661
692

661
539
510
510
482

454
454
454
428
401

401
350
350
428
326

326
326
303
282
260

241
241
241
241
241
241

June.

222
222
222
222
222

222
206
206
206
206

206
189
175
161
156

154
147
137
131
126

116
112
107
103
100

95
92
88
85
84

July.

82
79
75
72
67

64
60
57
56
54

49
43
42
41
40

39
3S
37
36
35

32
28
26
26
25

24
23
23
22
22
20

Aug.

18
18
17
16
15

15
14
14
14
14

14
14
14
14
13

12
12
12
12
12

12
11
9.5
8.5
9.5

10
12
10
9.5
8.5
8.1

Sept.

7.7
7.7
7.3
6.9
6.9

6.1
5.7
5.3
5.3
5.3

5.3
5.3
5.3
4.9
4.9

4.5
4.5
4.5
4.9
5.3

5.7
5.7
6.1
6.5
6.5

6.9
6.9
6.9
7.3

16

Monthly discharge of North Fork of Kaweah River at Kaweah, Cal., for the year ending
Sept. 30, 1916.

Month.

May......................................................

July......................................................
August................... .
September...............................................

Discharge in second-feet.

Maximum.

3.3 
12 

133
4.580 

757 
1.500 

757 
692 
222 

82 
18 
16

4,580

Minimum.

1.4 
3.0 
6.9 

36 
326 
326 
510 
241 

84 
20 
8.1 
4.5

1.4

Mean.

2.55 
6.47 

22.2 
592 
404 
642 
630 
418 
157 
43.1 
12.7 
6.27

244

Run-off 
(total in 

acre-feet).

157 
385 

1,370 
36,400 
23,200 
39,500 
37,500 
25,700 
9,340 
2,650 

781 
373

177,000

SOUTH FORK OF KAWEAH RIVER NEAR THREE RIVERS, CAL.

LOCATION. IB the SE. £ sec. 8, T. 18 S., R. 29 E., OB MehrteB Ranch, 500 feet above 
mouth of Cinnamon Creek, 4$ miles southeast of Three Rivers, Tulare County, 
and about 5 miles above junction -with Kaweah River.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 18, 1911, to September 30,1916.
GAGB. Vertical staif fastened to large boulder on right bank; read by D. N. Mehrten.
DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage, or by wading.
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CHANNEL AND CONTROL. Bed composed of gravel and boulders; rough and fairly 
permanent. Banks subject to overflow at extremely high water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 6.3 feet at 7.45 
a. m. January 17 (discharge, from extension of rating curve, about 1,880 second- 
feet); minimum stage recorded, 1.90 feet October 10 and 11 (discharge, 4.5 
second-feet).

1911-1916: Maximum stage recorded January 17, 1916; minimum stage re 
corded, 1.82 feet at 7.15 a. m. October 1, 1912 (discharge, 3.3 second-feet).

DIVERSIONS. Two small ditches divert water for irrigation above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during flood of January 17. Rating 

curve before flood fairly well denned below 900 second-feet and extended 
above; rating curve after flood fairly well denned between 15 and 800 second- 
feet and extended above and below. Gage read to hundredths once daily. 
Daily discharge ascertained by applying gage height to rating table. Records 
good.

Discharge measurements of South Fork of Kaweah River near Three Rivers, Cal., durinS 
the year ending Sept. SO, 1916.

Date.

Oct. 7
Feb. 21

21

Made by 

.....do................

Gage 
height.

Feet. 
1.91
3.21
3.21

Dis 
charge.

See-ft. 
4.1

120
127

Date.

July 18

Made by-

Char les Leidl. ........
.....do................

Gage 
height.

Feet. 
4.02
2.80

Dis 
charge.

See.-ft. 
401
58

Daily discharge, in second-feet, of South Fork of Kaweah River near Three Rivers, Cal., 
for the year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16-.....-..-....
17..............
18..............
19
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

6.8
6.4
5.7
5.6
5.2

5.1
5.0
4.8
4 ft

4 K

4.5
4.6
4.6
4.8
5.0

5.1
5.4
5.7
e Q

6.0
6.2
6.3
6.4
6.4

6.3
6.2
6.2
6.0
5.7
5.6

Nov.

5.6
5.8
6.0
6.2
6.2

6.3
6.3
6.3
6.4

J» o

6 9
7.0
7 2
7 0

7 9
7.4
7.5
7.5
7.5

7;5
7 1
7.5
7.5
7.5

7.5
7.5
7.5
8.0
8.5

Dec.

8.8
8.8
9.2
24
21

19
18
15
12
10

a a
Q A

8.5
Q 0

9 rt

9 A
9.5
9 0

10
10

10
11
11
11
1">

12
12
12
12
19

11

Jan.

11
20
17
56
56

82
56
56
259
224

207
192
192
201
207

201
1.880
970
258
230

214
170
165
305
490

393
348
326
339
158
145

Feb.

134
122
106
108
314

214
208

165

teo
14<;
145
140
134

19Q

145
1 *I9

158
162
1 AD

170
170

11 a

Mar.

285
214
170
170
348

297
230
198
230
t)AQ

OflC

OQ7
9O7
258
OQJ

007

240
265
277
ion

305
305
305
265
248

214
214
214
214
208
198

Apr.

214
214
208
198
192

184
198
248
265
94 a

285
QCC

240
230
214

198
184
IQfi

208
t\njt

248
285
326
Q7n
 MM

At a

440
4QA
490
490

May.

490
518
518
545
545

518
ion
AQCl

4QA
490

4QA
465
440
tot
393

416
416
44ft

490

440
44n
370
305
01 Q

305
305
348
370
393
370

June.

348
326
305
305
326

348
OQO

440
465
4on

AQf\

4Qfl
490
4on
465

4A«;
465
440
440
440

416
393
370
326
305

289
265
248
214
198

July.

198
192
187
184
181

178

176
170
158

i>;n
145
134
122
112

106
102
QQ
85
70

70
64
54
4Q
45

42
39
36
33
30
29

Aug.

28
27
26
26
25

25
915
25
25
24

AO

99
99
99

20

1 Q

16
15
14
14

14
15
16
la
20

22
25
20
18
17
20

Sept.

20
16
15
15
14

14
13
12
11
11

10
10
10
10
10

10
10
10
10
11

12
12
12
12
12

12
12
12
12
12
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Monthly discharge of South Fork of Kawedh River near Three Rivers, CaL, for the year
ending Sept. 30, 1916.

Month.

*

April.....................................................
May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

6.8 
8.5 

24 
1.880 

318 
490 
490 
545 
490 
198 
28 
20

1,880

Minimum.

4.5 
5.6
8.0 

11 
106 
170
184 
248 
198 
29 
14 
10

4.5

Mean.

5.56 
7.01 

11.7 
272 
164 
256 
279 
435 
382 
111 
20.9 
12.1

163'

Run-off 
(total in 

acre-feet).

342 
417 
719 

16,700 
9,430 

15,700 
. 18.600 

26.700 
22,700 
6,830 
1,290 

720

118,000

KINGS RIVER NEAR SAWGER, CAL.

LOCATION. In the NW. \ sec. 8, T. 13 S., R. 24 E., about half a mile below new 
highway bridge at Piedra, near mouth of canyon, southwest of Red Mountain, 
and about 12 miles northeast of Sanger, Fresno County.

DRAINAGE AREA.: 1,740 square miles.
RECORDS AVAILABLE. September 3,1895, to September 30,1916.
GAGE. U. S. Weather Bureau inclined staff on left bank opposite original gage; 

read by C. D. Moore. Original gage was inclined staff on right bank. From 
April 18, 1903, to January 26, 1914, Friez water-stage recorder on right bank was 
in operation. Flood of latter date destroyed recorder. Record from present gage 
began January 30,1914. Same datum for all gages.

DISCHARGE MEASUREMENTS. Made from cable 500 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts slightly 

during high water. Banks not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 19.0 feet about 8 

p. m. January 17 (discharge, determined from extension of rating curve, about 
45,400 second-feet); minimum stage recorded, 3.3 feet at 5 p. m. November 6 
(discharge, 160 second-feet).

1895-1916: Maximum stage recorded, 21.8 feet during night of January 25,1914, 
determined by leveling from flood marks (discharge, computed from extension 
of rating curve, 59,700 second-feet); minimum stage recorded, 3.7 feet January 
21,1904 (discharge, 130 second-feet).

DIVERSIONS. Several miles above the station there is a small diversion for a flume 
used to float lumber to Sanger.

REGULATION. None.
ACCURACY. Stage-discharge relation changed during flood of January 17, 1916. 

Rating curve used until January 17 well defined between 200 and 18,000 second- 
feet; curve used after that date well denned below 18,000 second-feet. Gage 
read to tenths twice daily. Daily discharge ascertained by applying mean daily 
gage height to rating iable. Records excellent.
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Discharge measurements of Kings River near Sanger, CaL, during the year ending Sept.
SO, 1916.

Date.

Oct. 6
6

Nov. 12

Jan. 28

Made by 

H. D. McGlashan.

Gage 
height.

Feet. 
3.56
3.56

3 Cft

9.48

Dis 
charge.

Sec.-ft. 
219
211

204
6,320

Date.

Feb. 1
May 3
July 20
Qar\+ 01

Made by  

H.D. McGlashan....
.....do................

.....do................

Gage 
height.

Feet. 
7.02

11.44
8.46
4 V)

Dis 
charge.

Sec.-/*. 
2,850

11,800
4,590

429

Daily discharge, in second-feet, of Kings River near Sanger, CaL, for (he year ending
Sept. 30, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

265
225
225
225
225

212
200
212
225
225

225
225
225
212
225

225
225
212
225
919

200
200
190
180
180

199
180
180
Ortrt

180
ion

Nov.

180
190
180
180
180

170
200
200
265
238

212
200
180
200
200

212
225
225
225
OOe

225
212
200
225

225
238
238
225
200

Dec.

200
200
200
745
480

298
332
332
315
298

398
280
280

1,130
718

390
350
370
350

315
332
350
350
350

315
298
315
315
315
OQQ

Jan.

298
505

1,130
3,010
1,200

930
835
995

6,120
2,550

1,670
1,350
1,280
1,280
1,420

1,130
14,200
13,500
4,960
3,950

3,090
2,530
3,210
6,770
12,100

6,120
5,910
10,900
4,220
3,579
3,2i(r

Feb.

2,860
2,530
2,530
2,530
5,700

3,690
3,450
3,090
2,750
2,640

2,860
2,750
2,750
2,750
2,750

2,750
2,750
2,750
2,750
2,750

2,750
2,750
2,530
2,530

2,640
3,450
3,690
3,210

Mar.

2,860
2,750
2,640
2,530
5,910

3,950
3,570
3,450
3,450
3,950

3,950
4,220
4,220
4,220-
4,080

4,220
4,220
4,220
4,500
9 1 fin

8,150
7,430
6,330
5,910
4,220

4,220
4,080
4,220
4,220
4,220
4,500

Apr.

4,500
4,500
4,500
4,360
4,080

4,220
4,220
4,500
6,330
7,650

8,650
7,650
5,130
5,500
6,330

7,210
7,650
8,150
7,900
8,150

«,650
8,650
9,400
9,400
9,700

10,300
11,500
12,800
12,500
12,100

May.

12,100
12,100
12,100
14,200
15,500

15,500
14,900
14,200
14,200
14,200

12,100
11,500
11,500
10,600
9,700

9,150
8,650
9,150
9,700
9,150

9,400
10,300
9,700
8,900
8,150

6,550
6,330
6,770
8,150
9,700
9,700

June.

9,150
9,150
9,700
10,300
12,100

14,200
14,200
15,200
16,300
15,500

16,300
15,200
14,200
14,900
15,500

15,500
15,900
15,500
14,200
12,500

11,500
9,150
9,150
8,400
7,900

T,900
10,600
9,700
9,150
7,650

July.

7,650
7,210
6,770
6,770
7,430

7,430
7,650
8,150
7,650
7,430

7,210
6,770
6,770
6,550
6,120

5,910
4,800
4,220
4,220
4,220

3,820
3,950
4,220
4,220
3,950

3,570
3,210'
2,750
2,310
2,100
2,100

Aug.

2,310
2,310
2,420
2,530
2,310

2,200
2,100
1,900
1,700
1,520

1,520
1,350
1,350
1,350
1,350

1,190
1,190
1,110
1,030
950

880
810
880

1,030
880

880
1,700
1,900
1,900
1,610
1,520

Sept.

1,270
1,190
1,030
1,560

950

1.030
880
605
545
545

435
410

575
545

518
462
490
462
435

435
435
385
435
385

362
385
385
435
638

Monthly discharge of Kings River near Sanger, CaL, for the year ending Sept. SO, 1916. 

[Drainage area, 1,740 square miles.]

Month.

May...............................

July...............................

Discharge in second-feet.

Maximum.

265
265 

1,130 
14,200 
5,700 
9,150 

12,800 
15,500 
16,300 
8,150 
2,530 
1,270

16,300

Minimum.

180 
170 
200 
298 

2,530 
2,530 
4,080 
6,330 
7,650 
2,100 

810 
362

170

Mean.

210 
210 
369 

4,000 
2,950 
4,500 
7,540 

10,800 
12,200 
5,390 
1,540 

605

4,190

Per 
square 
mile.

0.121 
.121 
.212 

2.30 
1.70 
2.59 
4.33 
6.21 
7.01 
3.10 
.885 
.348

2.41

Run-off.

Depth in 
inches on 
drainage 

area.

0.14 
.14 
.24 

2.65 
1.83 
2.99 
4.83 
7.16 
7.82 
3.57 
1.02 
.39

32.78

Total in
acre-feet.

12,900 
12,500 
22,700 

246,000 
170,000 
277,000 
449,000 
664,000 
726,000 
331,000 
84,700 
36,000

3,040,000
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SAN JOAQUIN RIVER BASIN.

SAN JOAQTTIN RIVER AND TRIBUTARIES ABOVE KINGS RIVER. 

SAN JOAQUIN RIVER NEAR FRIANT, CAL.

LOCATION. In the NW. J sec. 5, T. 11S., R. 21E., about 1J miles northeast of Friant, 
Fresno County.

DRAINAGE AREA. 1,640 square miles at old site 2 miles upstream. '
RECORDS AVAILABLE. October 18, 1907, to September 30, 1916.
GAGE. Gurley printing water-stage recorder on left bank, installed December 9,1913; 

gage used previous to that date was staff on left bank in the SE. J sec. 34, T. 10 S., 
R. 21 E., about 4 miles northeast of Friant (30 feet above cable); relation between 
old datum and new datum unknown.

DISCHARGE MEASUREMENTS. Made from cable 2 miles upstream, at site of old gage 
or by wading.

CHANNEL AND CONTROL. Bed composed of sand and gravel. Control is a solid rock 
dike about 500 feet below gage.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder, 
13.4 feet at 6.15 p. m., March 20 (discharge, 17,000 second-feet); minimum stage 
from water-stage recorder, 3.51 feet from 5.45 to 6.45 a. m., October 25 and Novem 
ber § (discharge, 288 second-feet).

1907-1916: Maximum stage recorded, 21.72 feet at 11.30 p. m., January 25, 1914 
(discharge, 46,200 second-feet); minimum stage recorded, 3.25 feet October 17-19 
and 22-29, 1913 (discharge, 170 second-feet).

DIVERSIONS. Fresno Flume & Lumber Co, diverts about 10 second-feet from Ste 
venson Creek, This water is used for irrigation near Clovis.

REGULATION. Storage is developed for power at Huntington Lake on Big Creek and 
at Crane Valley reservoir on North Fork Creek.

ACCURACY. Stage-discharge relation permanent. Rating curve well denned below 
20,000 second-feet and extended above. Mean daily gage height determined 
by averaging readings printed every fifteen minutes by the recorder. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Record 
excellent.

Discharge measurements of San Joaquin River near Friant, Cal., during the year ending
Sept. SO, 1916.

Date.

Nov. 11

Made by  Gage 
height.

Feet.

4.03

bis- 
charge.

Sec-ft.

413

Date.

Feb. 18
Sept. 22

Made by 

.....do...............

Gage 
height.

Feet. 
7.10
4 60

Dis 
charge.

Sec.-ft.
9 4.0ft

715
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Daily discharge, in second-feet, of San Joaquin River near Friant, Cal.,for the year ending
Sept, SO, 1916.

Day.

1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

n... ...........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

542
522
510
ifin
494

482
478
463
449
456

At\A

438
442
435
432

424
421
382
414
418

418
414
410
394
364

397
400
391
407
397
391

Nov.

355
385
391
385
355

379
382
349
385
A[\A

414
382376'

.410
364

397
410
410
421
404

424
385
421
AAf\

418

385
382
418
361
385

Dec.

414
407
404

1,040
894

554
577-
626
626
622

582
546
498

1,220
1,090

720

655
650
534

550
546
IU.fi
V&A

550

506
eoc

510
538
546
482

Jan.

438
514
7A9

2 540
l'360

1,010
927
916

3,600
2,440

1,480
1,170
1 190
1 ? 240
1 690

1,270
2,870

11,000
5,080
3,050

2,300
2 040
2^300
4,340
7 QOtfl

4,700
4,610
6,110
3,460
2,650
2,260

Feb.

1,950
1,770
1,680
1,750
3,360

2,680
2 ion
2,110
1,950
1,950

1 OKA

2,040
2 17ft

1 940
2^070

2,110
2,440
2 KAfl

2,500
2 *ff\

2,820
2,700
2,500
2,220
2,220

2,350
4 340
4*700
3,840

Mar.

3,460
3,180
2,820
3,180
9,150

5,080
3,840
3,460
3,680
4,260

4,980
5,380
e CQA

5,480
5,280

5,480
5,580
5,800
6,220

10,700

11,000
7,690
7,000
5,800
4 GflA

4,610
4,800
5,080
5,690
.5,800
5,380

Apr.

5,690
6,110
5,690
5,280
5,280

5,690
6,330
7,000
7,920
8,900

9,400
8,160
6,550
6,550
7,460

8,160
8,400
7,920
7,460
7,690

8,400
8,400
8,650
9,400

10,200

10,200
11,000
11,000
11,000
10,400

May.

9,910
9,910

10,700
12,100
12,900

12,900
11,500
11,000
11,000
11,000

10,400
10,400
9 At)f\

8,650
8,400

8,650
7,920
8,650
8,160
7,460

7,690
8,900
8,900
7,000
S AQfi

5,180
4 980
5,' 690
6,550
S ififi
8,400

June.

7,000
7,000
7,460
6,550
8,160

10,400
11,500
12,300
13,200
12,600

12,300
12,300
11,500
11,200
11,800

12,600
13,200
11,500
9,910
Q inn

8,400
7,920
7,460
7,690
7,460

7,920
8,400
7,920
7,000
6,110

July.

5,690
5,690
5,480
5,480
6,330

6,770
6,550
6,770
6,110
5,690

5,690
6,110
6,110
5,900
5,180

4,890
4,430
4,080
4,000
3,920

3,920
4,000
4,000
3,920
3,760

3,380
2,930
2,600
2,260
2,000
1,960

Aug.

2,080
2,170
2,260
2,350
2,350

2,170
1,920
1,800
1,690
1,580

1,500
1,440
1,410
1,340
1,320

1,240
1,170
1,170
1,140
1,050

990
1,050
1,050
1,050
i ftsn

1,050
1,080
1,140
1,440
1,440
1,240

Sept.

1,170
1,170
1,110

990
960

878
850
850
795
740

660
715
690
690
640

665
665
586
636
626

622
622
715
795
665

665
640
631
600
586

NOTE. Feb. 1-12 and 14-16 no gage-height record; discharge estimated by comparison with records of 
flow of San Joaquin Kiver near North Fork.

Monthly discharge of San Joaquin River near Friant, Cal.,for the year ending Sept. SO,
1916.

Month.

March....................................................
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

542 
442 

1,220 
11,000 
4,700 

11,000 
11,000 
12,900 
13,200 
6,770 
2,350 
1,170

13,200

Minimum.

364 
349 
404 
438 

1,680 
2,820 
5,280 
4,980 
6,110 
1,960. 

990 
586

349

Mean.

434
393 
617 

2,810 
2,460 
5,490 
8,010 
8,980 
9,610 
4,700 
1,480 

754

3,810

Run-off 
(total in 

acre-feet).

26,700. 
23,400 
37,900 

173,000 
142,000 
338,000 
477,000 
552,000 
572,000 
289,000 
91,000 
44,900

2,770,000

SAN JOAQUIN RIVER NEAR NEWMAN, CAL.

LOCATION. In the SW. \ sec. 3, T. 7 S., R. 9 E., at drawbridge on Hill's Ferry 
road, 300 feet below mouth of Merced River, and 3| miles northeast of Newman, 
Stanislaus County.

DRAINAGE AREA.-<-Not measured.
RECORDS AVAILABLE. April 29, 1912, to September 30, 1916.
GAGE. Vertical staff fastened to upstream side of downstream support of draw span, 

60 feet below the bridge, in middle of stream. Gage read by Rasmus Lorensen.
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DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and small gravel; shifts during high 

water. Banks subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during 'year, 17 feet at 7 a. m. 

February 6 (discharge, 18,200 second-feet); minimum stage recorded, 1.85 feet 
at 7 a. m. October 28 (discharge, 122 second-feet).

1912-1916: Maximum stage recorded, 18 feet at 9 a. m. January 27, 1914 
(discharge, 20,700 second-feet); minimum stage recorded, 1.0 foot October 5 and 
8-18, 1913 (discharge, 50 second-feet).

DIVERSIONS. Practically the entire low-water flow of main river and tributaries is 
diverted for irrigation, hence the low-water records show the amount of return 
water.

REGULATION. Storage is developed for power at Huntington Lake on Big Creek and 
at Crane Valley reservoir on North Fork Creek.

ACCURACY. Stage-discharge relation for low water changed during the winter, proba 
bly January 5, when there was a sudden rise of almost 5 feet in stage. Rating 
curves before and after change fairly well denned and merge into one at discharge 
5,740 second-feet. Gage read to quarter tenths once daily. Daily discharge 
ascertained by applying gage height to rating table. Records good.

Discharge measurements of San Joaquin River near Newman, Cal., during the year ending
Sept. SO, 1916.

Date.

Feb. 2 
Aug. 11

Made by-

IE. D. McGlashan....

Gage 
height.

Feet. 
16.1 
5.30

Dis 
charge.

Sec.-ft. 
16,300 
1,720

Date.

Sept. 5 
25

Made by  

Joseph F. Kunesh....

Gage 
height.

Feet. 
3.20
O Ifi

Dis 
charge.

Sec.-ft. 
563

Daily discharge, in second-feet, of San Joaquin River near Newman, Cal., for the year
ending Sept. 30, 1916.

Day.

1. .............

3.. ......... - --
4..............
5..............

6..............
7..............
8..............
9.. .........---
10..............
11..............
12..............
13..............
14. . .......... .-
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

175
175
175
175
175

185
175
168
168
160

160
160
152
160
160

152
160
160
160
160

145
130
138
130
130

130
130
122
130
130
138

Nov.

145
145
145
145
145

145
145
145
145
130

130
160
160
160
168

175
175
185
195
195

215
215
205
205
205

205
205
215
215
215

Dec.

215
205
215
260
285

560
462
410
375
392

428
410
410
428
500

880
735
645
780
830

780
735
690
690
645

600
560
560
560
540
480

Jan.

480
500
520
735

4,550

2,440
1,870
1,940
2,360
4,070

5,500
4,470
4,170
4,370
4,370

4,370
4,270
7,040
11,300
9,690

8,450
8,150
8,150
8,150
11,000

14,000
14,800
15,000
17.300
16,900
16,900

Feb.

16,900
16,400
15,600
15,000
16,000

18,200
17,100
16,700
17,100
15,400

14,600
13,600
12,400
11,500
10,700

10,000
9,370
9,050
8,450
8,000

7,860
8,000
8,000
7,860
7,580

7,440
7,580
8,000
9,050

Mar.

8,750
8,900
9,370
9,690
10,700

15,600
16,700
15,000
14,800
14,800

15,000
14,800
14,800
13,600
12,800

12,100
11,700
11,500
11,500
11,700

13,600
15,000
14,200
13,800
13,400

13,200
13,000
13,200
13,400
13,200
13,200

Apr.

12,400
12,400
12,100
11,900
11,300

11,000
11,000
11,000
11,000
11,300

11,500
11,700
11,700
11,000
10,700

11,000
11,500
11,700
11,900
11,700

11,700
11,700
11,900
12,100
12,400

12,600
12,600
12,800
12,800
13,000

May.

13,000
13,000
13,200
13,600
14,200

14,600
15,000
15,000
14,800
14,800

14,600
14,600
14,600
14,600
14,600

14, 600
14,800
14,800
15,000
15,200

14,800
14,600
15,000
15,200
14,600

14,000
13,200
12,800
12,400
12,600
12,600

June.

11,900
11,200
10,300
10,000
9,850

10,000
10,800
10,300
11,700
11,700

11,700
11,700
11,900
12.100
12,100

12,400
12,400
13,200
13,400
13,200

13,200
13,600
13,600
13,800
14,200

14,400
14,400
14,600
14,600
11,400

July.

14,000
13,400
13,000
12,400
11,700

11,000
10,300
9,530
8,600
8,000

7,440
7,040
6,780
6,650
6,390

6,130
6,000
5,740
5,500
4,910

4,270
8,770
3,040
2,600
2,360

2,280
2,210
2,140
1,940
1,810
1,690

Aug.

1,570
1,460
1,290
1,180
1,070

1,020
1,240
2,000
1,940
1,750

1,630
1,570
1,510
1,460
1,400

1,400
1,400
1,290
1,240
1,180

1,120
1,120
1,070
1,020
970

920
920
870
825
825
825

Sept.

780

735
670
610

558
505
470
438
406

390
360
346
318
305

292
279
266
266
266

254
254
254
254
242

230
218
218
218
218
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Monthly discharge of San Joaquin River near Nevman, Cal.,for the year ending Sept.
SO, 1916.

Month.

November. ..............................................

March...................................................
April.....................................................
May.....................................................
June.....................................................
July.....................................................
August..................................................

The year.. ............................... __ . __ .

Discharge in second-feet.

Maximum.

185 
215
880 

17,300 
18,200 
16,700 
13,000 
15,200 
14,600 
14,000 
2,000 

780

18,200

Minimum.

122 
130 
205 
480 

7.440 
8,750 

10,700 
12,400 
9,850 
1,690 

825 
218

122

Mean.

154 
175 
525 

7,030 
11,800 
13,000 
11,800 
14,200 
12,400 
6,540 
1,260 

380

6,580

Run-off 
(total in 

acre-feet).

9,470 
10,400 
32,300 

432,000 
679,000 
799,000 
702,000 
873,000 
738,000 
402,000 
77,500 
22,600

4,780,000

FRESNO FLUME & LUMBER CO.'S UPPER FLUME AT SHAVER, CAL.

LOCATION. At about 75 feet below intake at Shaver Lake dam on Stevenson Creek,
at Shaver, Fresno County.

RECORDS AVAILABLE. November 13, 1915, to September 30, 1916. 
GAGE. Lietz water-stage recorder with its zero set to same elevation as crest of weir. 
DISCHARGE MEASUREMENTS. The weir was rated by discharge measurements made

from bridge a short distance below it. 
CHANNEL AND CONTROL. Channel is rectangular timber flume; control is 2^-foot

rectangular weir with steel crest. 
ICE. Considerable ice forms in flume in winter. 
ACCURACY. Stage-discharge relation did not change and was not affected by ice.

Bating curve well defined. Mean daily gage height obtained by inspection of
water-stage recorder graph. Daily discharge ascertained by applying mean daily
gage height to rating table. Records probably excellent. 

COOPERATION. Stage record furnished by Fresno Flume & Lumber Co.

The water is used for chuting lumber and upon reaching Clovis is used for irrigation.

Discharge measurements of Fresno Flume & Lumber Co.'s upper flume at Shaver, CaL, 
during the years ending Sept. SO, 1915 and 1916.

[Made by H. D. McGlashan.l

Date.

1915.

3......................

Gage 
height.

Feet. 
0.44
1.30

Dis 
charge.

Sec.-ft. 
2.2

10.7

Date.

1916. 
July 19.......................

19.......................

Gage 
height.

Feet. 
.34
.77

Dis 
charge.

Sec.-ft. 
1 4
5.4
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Daily discharge, in second-feet, of Fresno Flume & Lumber Co.'s upper flume at Shaver, 
Cal.,for the year ending Sept. 30, 1916.

Day.

1............................ ........
2....................................
3.........................:..........
4....................................
5.....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Nov.

*

11.3
11.3
11.3

9.4
9.4
9.4
9.4
8.9

a Q
9.0
9.0
9.0
9.0

8.9
8.9
8.9
8.9
&9

Dec.

8.8
8.8
8.9
8.2
7.9

7.9
7.9
7.9
7.9
7.8

7.4
7.4
7.3
7.4
7.4

7.5
S Q

10..6
10.6
10.6

10.5
10.4
10.4
10 4
6.6

5.5
5.5
5.5
5.5
5.5
5.2

Jan.

5.5
5.6
5.6
5.6
5.5

5.4
5.5
5.7
6.1
6.2

6.1
6.1
6.1
6.1
6.2

6.4
6.6
6.7
6.6
6.6

6.6
6.6
6.6
6.5
6.5

6.5
6.6
6.6
6.6
5.5
.0

May.

0.0
.0
.0

7.9
12.5

12.3
12.3
12.3
12.3
12.3

12.3
12.4
9.0
7.0
7.0

7.2
7.2
7.2
7.2
7.2

7.2
7.3
7.3
7.3
7.3

7.5
7.7
7.7
7.7
7.7
7.8

June.

7.0
9.4
9.2
9.0
9.0

9.0
9.0
9.0
9.0
8.1

9.9
9.9
9.9

10.0
10.0

10.0
9.9
9.9
9.9
9.9

5.0
3.8
7.7
7.7
7.7

7.7
7.7
7.7
7.7
7.7

July.

5.9
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.7
2.8

2.8
1.6
.0
.0

2 7

5.8
2.6
2.6
3.7
5.6
5.6

Aug.

1.9
1.2
2.7
2.8
2.4

3.9
4.5
3.5
2.8
2.8

3.4
2.8
3.8
3.8
2.1

2.7
3.1
2.7
2.7
2.7

2.3
3.1
2.3
3.1
2.3

4.6
2.3
2.7
1.9
2.7
2.7

Sept.

a s
2.8
3.9
3.6
3.1

3.1
2.8
2.3
3.1
3.3

2.4
2.3
1.4
2.3
2.1

3.5
2.3
3.3
3.0
2.8

3.3
2.8
2.8
2.9
2 4

2.5
3.4
2.4
1 9
29

NOTE. No record Oct. 1 to Nov. 12; no flow Jan. 31 to May 3. Discharge estimated from measurements 
and water-stage teaser's notes, July 19-20, because recorder was not working properly.

Monthly discharge of Fresno Flume & Lumber Co.'s upper flume at Shaver, CaL, for 
the year ending Sept. SO, 1916.

Month.

April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

11.3 
10.6 
6.7 
.0 
.0 
.0 

12.5 
10.0 
5.9 
4.6 
4.8

Minimum.

8.9 
5.2 
.0 
.0 
.0 
.0 
.0 

3.8 
.0 

1.2 
1.4

Mean.

9.43 
8.00 
5.96 
.00 
.00 
.00 

8.00 
8.58 
4.02 
2.85 
2.85

Run-off 
(total in 

acre-feet).

337 
492 
366 

0 
0 
0 

492 
511 
247 
175 
170

2,790

FRESNO FLUME & LUMBER CO.'S LOWER FLUME AT SHAVER, CAL.

LOCATION. About 75 feet below intake at Shaver Lake dam on Stevenson Creek, at
Shaver, Fresno County.

RECORDS AVAILABLE. January 6 to September 30,1916. 
GAGE. Lietz water-stage recorder with its zero set to the same elevation as crest of

weir. 
DISCHARGE MEASUREMENTS. The weir was rated by discharge measurements made

from bridge a short distance below it.
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CHANNEL AND CONTEOL. Channel is rectangular timber flume; control is an 8-foot 
rectangular weir with steel crest.

ICE. Considerable ice forms in flume in winter.
ACCURACY. Stage-discharge relation was changed July 19 by raising the weir to elimi 

nate submergence; not affected by ice. Rating curve before change fairly well 
defined; after change well defined. Mean daily gage height obtained by inspec 
tion of water-stage recorder graph. Daily discharge ascertained by applying 
mean daily gage height to rating table. Records probably excellent. 

COOPERATION. Stage record furnished by Fresno Flume & Lumber Co.

The water is used for chuting lumber, and upon reaching Clovis is used for irri 
gation.

Discharge measurements of Fresno Flume & Lumber Co.'s lower flume at Shaver, CaL, 
during the years ending Sept. 30,1915 and 1916.

[Made by H. D. MeGlashan.]

Date.

1915.

3.........

Gage 
height.

Feet. 
1.06
1.54

Dis 
charge.

Sec.-ft. 
7.2

14.8

Date.

1916. 
July 19.. .......

19.........
19.........

Gage 
height.

Feet. 
.64
.41
.22

Dis 
charge.

Sec.-ft. 
14.3
10.5
5.7

Date.

1916. 
July 19. ........

20.........
20.........

Gage 
height.

Feet. 
.64
.38
91

Dis 
charge.

Sec.-ft. 
13.4

2 <>

Daily discharge, in second-feet, ofFrepno Flume & Lumber Co.'s lower flume at Shaver, 
Cal.,for the year ending Sept. SO, 1916.

Day.

1
2
3
4
5....

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

Jan.

.......

17.4
17.6
18.7
18.7
18.5

18.5
18.5
18.5
18.7
18.7

May.

0.0
.0
.0

10.0
17.2

17.2
17.2
17.0
17.0
16.8

17.0
17.2
14.9
13.6
13.6

June.

13.6
13.6
13.6
13.6
13.6

13.6
13.6
13.6
13.6
11.7

8.6
15.6
15.4
15.4
15.4

July.

15.4
15.4
15.4
15.4
15.4

15.4
15.4
15.0
15.0
15.0

14.9
13 6
13.6
13.6
13.6

Aug.

5.7
1.6
2.0
3.8
7.6

7.9
7.6
7.1
6.4
6.9

6.6
3.6
6.2
4.9
3.3

Sept.

10.7
12.2
7.1
6.1
7.1

8.1
7.1
6.1
7.1
6.1

7.1
6.1
5.6
6.6
6.1

Day.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

Jan.

18.0
18.7
19.9
19.1
18.9

18.9
19.1
19.1
18.9
18.9

18.7
18.5
18.5
18.7
14.0

.0

May.

13.6
13.6
13.6
13.6
13.4

13.3
13.3
13.3
13.3
13.4

13.4
13.6
13.6
13.6
13.6
1&6

June.

15.4
15.4
15.4
15.4
15.4

15.4
15.4
15.4
15.4
15.4

15.4
15.4
15.4
15.4
15.4

.......

July.

13.6
14.0
14.1
12.6
12.8

11.0
10.1
9.5
9.5
1.2

7.4
3.6
6.4

11.6
12.2
12.2

Aug.

4.0
3.5
4.1
4.8
4.1

4.1
4.1
4.1
4.8
3.9

9.2
5.4
5.4
4.8
4.8
6.1

Sept.

7.6
5.6
7.1
6.6
6.6

6.6
5.' 6
6.1
6.1
5.6

5.1
7.1
5.1
4.1
6.1

.......

NOTE. No record Oct. 1 to Jan. 5; no flow Jan. 31 to May 3.

Monthly discharge of Fresno Flume & Lumber Co.'s lower flume at Shaver, CaL, for the 
year ending Sept. 30,1916.

Month.

April....................................................

July. ..................................................

September. ____ .....................................

Discharge in second-feet.

Maximum.

19.9 
.0 
.0 
.0 

17.2 
15.6 
15.4 
9.2 

12.2

Mfnimnm.

0.0 
.0 
.0 
.0 
.0 

8.6 
1.2 
1.6 
4.1

Mean.

17.7 
.0 
.0 
.0 

13.0 
14.5 
12.4 
5.11 
6.67

Run-off 
(total in 

acre-feet).

913 
.0 
.0 
.0 

799 
863 
762 
314 
397

4,050
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FRESNO RIVER BASIN. 

FRESNO RIVER NEAR KNOWLES, CAL.

LOCATION. In the N. J sec. 15, T. 8 S., R. 20 E., at Fresno Crossing, about 6 miles 
northeast of Knowles, Madera County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 16, 1911, to January 1, 1914; November 13, 1915, 

to September 30, 1916.
GAGE. Vertical staff in two sections; read by J. E. Gayman. Low-water section is 

on left bank about 60 feet above bridge. High-water section is on right bank 
about 100 feet above bridge. There have been several changes in gage sections 
and the original datum probably has been maintained.

DISCHARGE MEASUREMENTS. Made from cable about 300 feet below bridge or by 
wading.

CHANNEL AND CONTROL. Bed composed of small boulders, gravel, and sand, and 
outcroppings of bed rock; fairly permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.6 feet at 5 p. m. 
January 17 (discharge determined from extension of rating curve, about 4,010 
second-feet); minimum stage recorded, 0.48 foot at 8 a. m. September 18 (dis 
charge, 4.5 second-feet).

1911-1914 and 1916: Maximum stage recorded, that of January 17, 1916; mini 
mum stage recorded,  0.20 foot, August 6-10, 1913 (discharge, 1 second-foot).

DIVERSIONS. Water is diverted above the station for irrigation and lumbering.
REGULATION. None.
ACCURACY. Stage-discharge relation was changed by flood of January 17. Rating 

curve before flood well defined between 25 and 200 second-feet and extended 
above; curve after flood well defined between 25 and 600 second-feet and ex 
tended above; curves are the same below 38 second-feet and common curve is 
extended below 15 second-feet. Gage read to quarter-tenths, usually once daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Record excellent for medium stages and probably fair for extremely high and 
low water.

Discharge measurements of Fresno River near Knowles, Oal., during the year ending
Sept. 30, 1916.

Date.

Nov. 13

14
15
16

Made by  

Tompkins ...:...

.....do..... ........ ...

.....do................

Gage 
height.

Feet.

0.74
1.57
1.43
1.03
.92

Dis 
charge.

Sec-ft.

16
164
136
57
42

Date.

Feb. 24
24

Mar 9
May 4
July 21

Made by 

.....do................

.....do................

.....do................

.....do................

height.

Feet. 
1.49
1.48
1 QQ

1.31
.86

Dis 
charge.

Sec.-ft.

188
425

0*>
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Daily discharge^ in second-feet, of Fresno River near Knowks, Cat., for the year ending
Sept. SO, 1916.

Day.

1. .........

6..........
7...........
8..........
9..........
10..........

12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........

23..........
24..........
25..........

26..........
27.'.........
28..........
29..........
30..........
31..........

Nov.

20
15
15

18
15
15
15
15

15
15
18
23
23

18
18
18
14
23

Dec.

23
23
28
131
55

41
34
34
32
28

25
18
175
118
60

45
28
28
26
21

21
21
24
26
26

21
21
21
26
91

16

Jan.

16
21
82

235
106

86
68
38

355
332

162
106
68
106
175

175
2,570
1,350
620
325

235
160
490

1,550

1,080
1,080
620
588
430
071;

Feb.

350
325
325
690

1,550

760
588

. 490
430
375

, 375
375
350
325
325

325
302
280
280
280

280
302
280
235
195

195
1,040
690
555

Mar.

430
490
430

1,000
3,770

SAn

555
555
4QI1

490
490
460
430
430

402
375
375
375

1,170

840
555
490
430
375

375
375
350
350
350
325

Apr.

325
302
302
302
280

258
258
235
235
235

235
235
235
160

195
195
195
215
215

195
195
195
195
IQfi

178
178
178
178
160

May.

160
160
160
160
160

160
154
154
160
160

154
154
145
145
145

136
136
130
136
136

145
145
160
160
145

145
136
136
136
136
130

June.

130
130
130
130
130

136
136
130
130
130

130
130
130
124
124

124
124
115
115
115

108
108
106
106
106

75
88
100
100
100

July.

100
88
75
75
75

7t
71
65
65
59

59
55
55
52
46

46
46
41
41
38

36
32
32
32
28

26
26
26
24
24
19

Aug.

16
16
15
16
19

10
16
12
10

9
9
g
9
19

10
12
15
16
16

16
19

10
9
9

8
8
8
9
10
9

Sept.

9
8
8
8
7

8
8
7
7
7

5
7
6
6
5

5
5
4.5
5
5

5
5
9
12
10

9
9
5
9
9

Monthly discharge of Fresno River near Knowks, Cal.,for the year ending September 30,
1916.

Mouth.

November 13-30..........................................

April.....................................................
May.....................................................

July.................................... ..................

Discharge in second-feet.

Maximum.

23 
175 

2,710 
1,550 
3,770 

325 
160 
136 
100 

16 
12

3,770

Minimum.

14 
16 
16 

195 
325 
160 
130 

75 
12 
9 
4.5

4.5

Mean.

17.4 
39.3 

526 
444 
613 
222 
148 
118 
49.2 
11.5 
7.08

Run-oft 
(total in 

acre-feet).

621 
2,420 

32,300 
25,500 
37,700 
13,200 
9,100 
7,020 
3,030 

707 
421

132,000

MERCED RIVER AND TRIBUTARIES. 

MERGED RIVER ABOVE ILLILOTJETTE CREEK, NEAR YOSEMITE, GAL.

LOCATION. About 1,000 feet above mouth of Illilouette Creek, three-fourths mile 
above power house, and 2J miles southeast of Yosemite, Mariposa County.

DRAINAGE AREA. 118 square miles (measured on topographic map).
RECORDS AVAILABLE. August 21, 1915, to July 14, 1916 (fragmentary), when station 

was discontinued.
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GAGE. Vertical enameled staff fastened to timber bolted to a large boulder on left
bank; read by an employee of National Park Service.

DISCHARGE MEASUREMENTS. Made by wading at about 300 feet below the gage. 
CHANNEL AND CONTROL. Bed composed of large bouldera and medium-sized gravel;

may shift at high stages. Banks high and not subject to overflow. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 5.14 feet July 14

(discharge, 805 second-feet); minimum stage recorded, 0.86 foot November 6 and 8
(discharge, 7.7 second-feet).

ICE. Stage-discharge relation possibly affected by ice. 
DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent; no record during winter period.

Rating curve fairly well defined. Gage read to hundredths once daily. Daily
discharge ascertained by applying gage heights to rating table and interpolating
for days of missing record. Records good for days when gage was read. 

COOPERATION. Gage-height record furnished by National Park Service.

The following discharge measurement was made by Charles Leidl: 
July 14, 1916: Gage height, 5.14 feet; discharge, 805 second-feet.

Daily discharge, in second-feet, of Merced River above Illilouette Creek, near Yosenrite, Cbl., 
for the period Oct. 1 to Dec. SI, 1915.

Day.

1. ........
2.........
3.........

6.........
7.........
8.........

10.........

Oct.

21
20

al9
18
18

17

16
16

«16

Nov.

o7.9
7.7
7.7
8.1

o7.9

7.7
o7.7

7.7
o9.1
10

Dec.

oil
11
oc

o23

21

26
OQ

Day.

11. ....... .
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19
20.........

Oct.

16
ol5

14
14

014

13
013
»12

1 *>

11

Nov.

olO

oil
oil

11

10

10
oil

11

Dec.

24
«28

36
032

29
028

28
027

26

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

oil
olO

10
olO

11

olO
9.2
8.8
8.8
8.5

a.8.2

Nov.

oil
11

ol2
13

ol2

11
oil
oil
oil

11

Dec.

o26
26

o27
28

o29

o29
30

o25
20

o20
21

o Interpolated. 

NOTE. Discharge, Mar. 7,1916,92 second-feet.

Monthly discharge of Merced River above Illilouette Creek, near Yosemite, Cal., for the 
period Oct. 1 to Dec. SI, 1915.

Month.

The period.. ............... _ ... _ ...............

Discharge in second-feet.

Maximum.

21. 
13 
36

Minimum.

8.2 
7.7 

11

Mean.

13.4 
10.0
25.7

Run-oft 
(total in 

acre-feet).

824 
595 

1,580

3,000

MERCED RIVER AT HAPPY ISLES BRIDGE, NEAR YOSEMITE, CAL.

LOCATION. At Happy Isles Bridge, at power house, about 1| miles southeast of
Yosemite, Mariposa County.

DBAINAGE AREA. 181 square miles (measured on topographic map). 
RECORDS AVAILABLE. August 23, 1915, to September 30, 1916. 
GAGE. Vertical staff fastened to downstream side of large boulder which is used for

right abutment of bridge. Gage read by Pettis and Jenkins. 
DISCHARGE MEASUREMENTS, Made from Clark Bridge about half a mile below gage

or by wading.
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CHANNEL AND CONTROL. Bed composed of boulders; probably permanent. Banks 
high; not subject to overflow.  

EXTREMES OP DISCHARGE. 1915-16: Maximum stage recorded, 6.2 feet at 8 a. m. 
June 7,10, and 17,1916 (discharge, 2,500 second-feet); minimum stage recorded, 
1.00 foot October 30 to November 8, 1915 (discharge, 5.5 second-feet).

ICE. Stage-discharge relation possibly slightly affected by ice.
DIVERSIONS. None.
REGULATION. Power plant above station; water returned to river just above gage.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Gage 

read to hundredths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table. Operation of power plant just above 
station causes diurnal fluctuation, especially during low stages. Melting of snow 
also results in considerable diurnal fluctuation. For these periods the mean 
daily gage heights, obtained from two readings of gage per day, are somewhat in 
error. Records good.

COOPERATION. Gage-height record furnished by National Park Service.

Discharge measurements of Merced River at Happy Isles Bridge, near Yosemite, CaL, 
during the year ending Sept. 30, 1916.

Date.

IWav 7
8...

Made by 

.....do...............

Gage 
height.

Feet. 
5.40
5.48
5.35

Dis 
charge.

Sec.-ft. 
1,680
1.800
1,640

Date.

July 19. .
14..

Made by height.

Feet. 
5 90

Dis 
charge.

Sec.-ft, 
21 sn

879
950

Daily discharge, in second-feet, of Merced River at Happy Isles Bridge, near Yosemite, 
CaL, for the year ending Sept. 30, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
25..............
24..............
25..............

26.......'.......
27..............
28..............
29..............
30..............9-1

Oct.

23
21
18
18
17

16

13
13
13
 19

13
to

12
12

11
9.0
q n
9.0

9 n
9.0
9.0
9.0
7.2

7.2
7.2
7.2
6.2
5.5
5.5

Nov.

5.5
S.5
5.5
5.5
5.5

5.5
5.5
5.5

12
9.0
Q n

9.0
Q n
9.0
9.0

Q n
9.0
Q n
9.0
9 n

S o
9.0
a n
9.0
o n

Q n
7.2
9 ft
9.0
9 ft

Dec.

9.0
11
25
23
24

24
23
25
31
28

30
28
28
42
24

28
33
31
23
25

25
31
31
319-1

27
25
25
23
19

Jan.

21
23
33
30
32

40
47
51
89
30

21
42
57
79
63

51
136
215
163
136

104
97
97

104
97

90
97
97
97
90

a 89

Feb.

088
87
79
83
79

79
79
79
79
76

79
87
90

104
112

145
136
1S4
154
154

154
136
128
120
128

136
154
136
136

Mar.

136
120
120
120
112

120
120
145
192
265

310
360
395
378
342

430
532
700
510
750

510
430
412
325
325

295
310
378
430
430

Apr.

510
555
430
430
430

510
600
750
920

1,050

1.120
805
650
805
860

920
920
860
750
860

1,050
1,050
1.200
1.350
1,350

1,520
1,690
1.690
1,690
1 520

May.

1.430
1.520
1,780
2.080
2,280

2,080
1,780
1,690
1 780
1,690

1,690
1,690
1,430
1,350
1,350

1,350
1,120
1,430
1,200

920

1,120
1,520
1,350

920
805

700
860
920

1,350
1,520
1,200

June.

1,200
1,200
1,270

920
1,690

2,080
2,280
1,880
1,880
2,280

2,280
2180
2080
2,080
2,180

2,180
2,280
1 880
1,690
1^600

1,430
1,520
1,350
1,520
1,350

1 520
1*600
1,350

985
985

July.

920
860
860
860

1,120

1,120
1,120
1,120

805
920

985
985
860
920
750

700
625
555
555
555

532
532
578
470
412

412
325
295
240
204
215

Aug.

215
215
265
265
265

215
154
145
136
136

128
136
136
120
120

120
104
90
90
83

83
83
90

104
97

104
154
192
215
204
136

Sept.

120
112
IfU
on
73

66
53
38
33

40
40
 JO

25
24

24
18
24
18
18

IS
31
70
76
63

46
38
25
14
36

a Interpolated.
40533° 18 WSP 441  9
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Monthly discharge of Merced River at Happy Isles Bridge, near Yosemite, Col., for the
year ending Sept. SO, 1916.

Month.

Mav

July..................................................

Discharge in second-feet.

Maximum.

23 
12 
42 

215 
154 
750 

1,690 
2,280 
2,280 
1,120 

265 
120

2,280

Minimum.

5.5 
5.5 
9.0 

21 
76 

112 
430 
700 
920 
204 

S3 
14

5.5

Mean.

11.5 
8.11 

26.0 
78.0 

112 
337 
962 

1,420 
1,690 

691 
148 
47.4

460

Run-off 
(total in 

acre-feet).

707 
483 

1,600 
4,800 
6,440 

20,700 
57,200 
87,300 

101,000 
42,500 
9,100 

 2,820

335,000

MERCED RIVER AT YOSEMITE, CAL.

LOCATION. At Sentinel Bridge, at Yosemite, Mariposa County, in Yosemite National
Park, half a mile above mouth of Yosemite Creek and 1J- miles below mouth of
Tenaya Creek.

DRAINAGE AREA. 236 square miles (measured on topographic map). 
RECORDS AVAILABLE. July, 1904 to June, 1909; January 4, 1912 to September 30,

1916; incomplete. 
GAGE. Vertical staff on retaining wall on left bank 3 feet below the bridge; read by

.an employee of National Park Service.
DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifts slightly

during high water. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.0 feet June 8

and 9 (discharge, 3,450 second-feet); minimum stage recorded, 2.12 feet at 8.30
a. m. November 6 (discharge, 17 second-feet). 

1904-1909 and 1912-1916; Maximum stage recorded, 9.1 feet at 9.10 p. m.
June 1, 1915 (discharge, 4,010 second-feet); minimum stage recorded, 2.25 feet
November 1, 1913 (discharge, 14 second-feet). 

ICE. Stage-discharge relation slightly affected by ice. 
DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation unchanged since July, 1915. Rating curve

well defined above 30 second-feet. Gage read to hundredths once daily. Daily
discharge ascertained by applying gage height to rating table. Discharge for
days on which gage was not read estimated by comparison with records for other
stations in Yosemite National Park. Records good. 

COOPERATION. Gage-height record furnished by National Park Service.

Discharge measurements of Merced River at Yosemite, Cal., during the year ending
Sept. SO, 1916.

Date.

May 8

Made by  

Charles Leidl ........

Gage 
height.

Feet. 
6.76
6.58

Dis 
charge.

Sec-ft. 
2,380
2,380

Date.

July 13

Made by 

-

Gage 
height.

Feet. 
4.74

Dis 
charge.

Sec.-ft. 
1 040'



SAN JOAQUIN EIVEE BASIN. 131

Daily discharge, in second-feet, of Merced River at Yosemite, Cal., for the year ending
Sept. 30, 1916.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31... ... ........

Oct.

29
29

o30
30
29

27
27
27
22

o24

25
o24
23
21
23

21
o22
23
22
22

21
20
20

o20
20

20
20
20
18
19

o20

Nov.

20
20
18
20
20

17
o!8
20
22
21

21
21
22
21
20

23
23
22
22
22

22
22
22

o22
  22

23
20
21
21
22

Dec.

21
22
50
37
37

39
39
39
39
34

34
38
38
45
45

62
52
52
41
41

43
46
46
50

o47

o43
40
49
44
40
40

Jan.

174,

184
142
142
174
174

158

Feb.

100
113
119
119
116

113
113
116
113
119

125
130
133
133
161

188
208
208
215
226

208
208
191
208
215

208
244
22R
208

Mar.

201
201
205
208
208

174
226
219
282
345

436
436
608

558

558
715
660"945

1,120

770
715
660
558
484

460
484
460
508
583
660

Apr.

770
825
825
770
798

885
1,060
1,190
1,320
1,260

1,190
1,120
1,000
1,060
1,320

1,320
1,380
1,190
1,060
1,260

1,460
1,740
1 880
2' 030
2,100

2,100
2,480

2,400
2,330

May.

I 
2,180
2,100
2,640
3,280
3,200

2,880
2,640
2,560
2,330
2,260

2,180
2,'030

ol,960
ol,880
1,880

1,800
1,880
1,740
1,800

ol,820

ol,850
2,100
2,100
1,460
1,190

ol,000
1,120
1,260
1,460

e2,000
ol,620

June.

1,520
1,660
1,740

ol,300
2,400

2,640
2,800
3,450
3,450
o3,340

o3,230
3,120
o2,850
o2,830
o2,820

o2,810
2,800
2,880
2,260
1,880

1,740
1,460
1,600
1,660
1,600

1,740
1 800

al',580
al,150
ol,150

July.

al.080
1 060
1^060
1,120
1,260

1,320
1,260
1,320
1,120
1,060

1.060
1,120
1 060
I'ooo'855

798
688
fifirt
660
660

660
634
608
558
533

460
358<w*
274
244244'

Aug.

252
282
282
315
282

244
208
174
174
583

142
136
128
19S.

116
110
100
98
96

93
93
88
88
an

88

174
212
158
11O

Sept.

113
108
93
84
72

72
72
62
59
56

60
65
53
50
00

OQ

40

40
40
40

40
56
70
68
65

53
Kfi

50
40

46

a Gage not read, discharge estimated by comparison with records of flow for Tenaya Creek and Merced 
River at Happy Isles Bridge, near Yosenjite.

NOTE. No record Jan. 1-19 and 27-31.

Monthly discharge of Merced River at Yosemite, Cal., for the year ending Sept. SO, 1916. 

[Drainage area, 236 square miles.]

Month.

April.............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

30 
23 
52 

244 
1,120 
2,480 
3,280 
3,450 
1,320 

583 
113

Minimum.

18 
17 
21

100 
174
770 

1,000 
1,150 

244 
88 
38

Mean.

23.2 
21.0 
41.4 

165 
490 

1,420 
2,010 
2.240 

810 
171 
60.3

Per 
square 
mile.

0.098 
.089 
.175 
.699 

2.08 
6.02 
8.52 
9.49 
3.43 
.725 
.256

Run-off.

Depth in 
inches on 
drainage 

area.

0.11 
.10 
.20 
.75 

2.40 
6.72 
9.82 

10.59 
3.95 
.84 
.29

Total in 
acre-feet.

1,430 
1,250 
2,550 
9,490 

30,100 
84,500 

124,000 
133,000 
49,800 
10,500 
3,590

MERCED RIVER AT EXCHEQUER, CAL.

LOCATION. In the SW. J NE. £ sec. 13, T. 4 S., R. 15 E., just above remains of an 
old dam at Exchequer, Mariposa County, just above mouth of Cotton Creek and 
about 8 miles upstream from Merced Falls.

DRAINAGE AREA. 1,020 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 28,1915, to September 30,1916.
GAGE. Vertical staff in 4 sections bolted to solid rock ledge on right bank 250 feet 

above old dam; read by Browne and Morse.



132 SURFACE WATER SUPPLY, 1916, PART XI.

DISCHARGE MEASUREMENTS. Made from cable half a mile above gage or by wading. 
CHANNEL AND CONTROL. Bed composed of boulders, gravel, and solid rock. Con 

trol is old dam. Banks high, clean, and not likely to be overflowed. Point of
zero flow gage height, 4.4±.l feet. 

EXTREMES OP DISCHARGE  Maximum stage recorded during period, 20.0 feet at 4
p. m. January 17 (discharge, determined from extension of rating curve, about
22,000 second-feet); minimum stage recorded, 6.05 feet at 4 p. m September 17
(discharge, 78 second-feet). 

DIVERSIONS. None. 
REGULATION. The several small power plants above have little or no storage; effect

of their operation is believed to be slight except during low waters. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below

12,000 second-feet and extended for high water. Gage read to tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records excellent except those for low water, when operation of power plants
causes diurnal fluctuation.

Discharge measurements of Merced River at Exchequer, Col,, during the year ending Sept.
SO, 1916.

Date.

Nov. 22
27

Feb. 25
26
28
29
90

Mar. 1

Made by 

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

Gage

Feet. 
6.14
6.19
9.30
9.28

11.05
11.12
11.10
10.80

Dis 
charge.

Sec.-ft. 
81
95

1,160
1,110
2,600
2,680
2,580
2,290

Date.

May 5
6

June 10
11

Aug. 12
13

Sept. 19
20

Made by  

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

&t.
Feet. 
14.22
14.85
13.35
13.66
7.13
7.10
6.32
6.22

Dis 
charge.

Sec.jt. 
7 240
s'.sae
5 ACA

6,260
277
260

102

Daily discharge, in second-feet, of Merced River at Exchequer, Cal.,for the year ending Sept.
SO, 1916.

Day.

1. .......
2........
3........
4........
5........

6........
7........
8........
9........
10........

11........
12........
13........
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31........

Nov.

96
Qfi
103

Dec.

96
96
96

694
360

231
198
188
188
169

IftQ
160
198
538
AAQ

305
242

220
188

178
188
188

IQft

151

198
160

Jan.

160
178
502

4,200
972

694
538
468

3,670
3,550

I OCrt

922
736
736

1,080

874
7,240

3,430
2,130

1,610
1,260
1,320
4,200
9 7ftrt

4,480
4,930
5,090
3,430
2,320
1,860

Feb.

1,690
1,460
1,610
2,520
7,240

3,550
2,850
2,320
1,950
1,780

1,780
1,690
1,610
1 >wn
1,460

1,460
1,460
1 Afift

1,460
1 AKf\

1,530
1,460
1,460
1,200
1 140

1 1 AA
2 -ion
2,520
2,520

Mar.

2,630
2,520
2,320
2,630
12,600

5,750
3,670
2,850
2,630
2,630

2,850
2.960
2,960
2,850
2,740

2,630
2,740
2,740
2,960
6,480

5,250
3,930
3,550
2,960
2,740

2,520
2,520
2,630
2 74ft
2,960
2,850

Apr.

2,850
3,310
2,960
2,630
2,740

2,960
3,310
3,670
4,200
4,630

5,090
'3,930
3,190
3,430
4,200

4,200
4,340
3,670
3,670
3,800

4,480
4,480
4 930
5,410
5,410

5,930
6,110
6,110

5,750

May.

5,410
5,750
5,750
7,240
7,440

8,040
6,480
6,290
6,110
6,110

5,750
5,750
5,250
4,930
4,780

5,090
4,480
5,090
4,340
3,800

4,200
5,250

3,930
2,960

2,740
2 74ft
3,190

4,780
4,480

June.

3,930
4,200
4,200
3,550
4,930

5,750
6,290
6,860
6,860
6,110

6,110
6,110
6,110
5,750
5,580

5,750
5,750
5,750
4,930
4,630

4,340
3,670
3,070
3,190
2 QfiA

2,960
3 1 Oft

2,130

July.

1,950
1,780
1,780
1,780
1,950

1,950
1,950
1,950
1,780
1,610

1,530
1,610
1,610
1,460
1,320

1,200
1,080
Q7O

972
922

874
874
874
874
780

780
694
612
COQ

468
404

Aug.

404
404
404
468
468

436
404
360
305
305

97Q
266
266
266
t)KA

O4O

242
220
220
209

IQft
188

178
Iftft

198
198
O51

318
346
305

Sept.

279
220
209
198
188

160
139
126
123
134

169
126
126
123
134

OR
82
84
86

103
114
160
160
160

142
126
134
1QQ

113
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Monthly discharge of Merced River at Exchequer, Cal.,for the year ending Sept. SO, 1916.

Month.

March...................................................

May.....................................................

July.....................................................

The period.........................................

Discharge in second-feet.

Maximum.

694 
9,760 
7,240 

12,600 
6,110 
8,040 
6,860 
1,950 

468 
279

Minimum.

96 
160 

1,140 
2,320 
2,630 
2,740 
2,130 

404 
178 
82

Mean.

226 
2,620 
1,980 
3.440 
4,250 
5,080 
4,660 
1,260 

289 
142

Run-off 
(total in 

acre-feet).

13,900 
161,000 
114,000 
212,000 
253,000 
312,000 
277,000 
77,500 
17,800 
8,450

1,450,000

ILLILOUETTE CREEK NEAR YOSEMITE, CAL.

LOCATION. About 800 feet above mouth of creek, half a mile above power house on
Merced River, and 2 miles southeast of Yosemite, Mariposa County. 

DRAINAGE AREA. 61.7 square miles (measured on topographic map). 
RECORDS AVAILABLE. August 21, 1915, to March 27, 1916 (not complete), when

station was discontinued. 
GAGE. Vertical enameled staff fastened to a 2 by 6 inch timber spiked to an old

burned stump on left bank; read by an employee of the National Park Service. 
DISCHARGE MEASUREMENTS. Made by wading at gage. 
CHANNEL AND CONTROL. Bed composed of boulders. At high water right bank is

overflowed and there are several channels. 
EXTREMES OP DISCHARGE. Maximum stage recorded during period, over top of gage

last part of March; top of gage is at stage 3.3 feet (discharge, 176 second-feet);
minimum stage recorded, 1.23 feet September 21 (discharge, 1.7 second- feet).' 

ICE. Stage-discharge relation possibly affected by ice. 
DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent; not affected by ice during period.

Rating curve well defined. Gage read to hundredths usually once a day, but
record is somewhat fragmentary. Daily discharge ascertained by applying gage
height to rating table and interpolating discharge for days on which gage height
was not read. Record good for days when gage was read. 

COOPERATION. Gage-height record furnished by National Park Service.

The following discharge measurement was made by Charles Leidl: 
July 14,1916: Gage height, 3.05 feet; discharge, 145 second-feet.

Daily discharge, in second-feet, of Illilouette Creek near Yosemite, Cal.,fo\the year ending
Sept. SO, 1916.

Day.

1. ..............

4...............
5. ....... .......
6...............
7...............

g
10...............
11...............
12
10

14...............
16.. .............

Oct.

3.2
3.1

a 9 ft

2.6
9 fi

2.5
«2.4

2.4
9 4.

2.5

3.2
3.6

a3.6

Nov.

3.4
3.4
3.7

a 3. 6
3.4

«3.8
4.5

«3.5
2.5

a3.6
o4.8
a *L Q
07.1

8.2

Dec.

og.6
8.9

22
»20
ol7

15
ol5

15
13

ol4
15

o!8
. 19
o!8

Mar.

54

99

Day.

16...............
17...............
18...............
19...............
20...............
21.. .............
22...............
23...............
24...............
25...............
26...............
27...............
28...............
29...............
30...............
31. ..............

Oct.

3.6
«3.6
o3.6

3.6
3.4

o3.3
o3.3

3.2
o3.3

3.4
o3.4

3.4
3.4
3.4
3.6

o3.5

Nov.

8.6
og.4

8.2
o&2

8.2
o&2

8.2
o&8

9.3
o9.1

8.9
08.7
o&6
08.4

8.2

Dec.

17
ol6

14
ol4

13
o!4

14
ol4

14
o!5
ol6

17
ol4

12
o!2

13

Mar.

164

* Interpolated.
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Monthly discharge of Illilouette Creek near Yosemite, Cal.,for the period Oct. 1 to Dee.
SI, 1915.

Month.

The period..... ........... _ ......................

Discharge in second-feet.

MaTJirmm,

3.6 
9.3 

22

Minimum.

2.4 
2.5 
8.6

Mean.

3.13 
6.43 

15.0

Run-oft 
(total in 

acre-feet).

192 
383
922

1,500

TENAYA CREEK NEAR YOSEMITE, CAL.

LOCATION. At Tenaya Bridge, in Yosemite National Park, five-eighths mile below 
outlet of Mirror Lake, five-eighths mile above- junction with Merced River, and 
If miles east of Yosemite, Mariposa County.

DRAINAGE AREA. 47 square miles.  
RECORDS AVAILABLE. July, 1904, to June, 1909, and January 5, 1912, to September 

30, 1916 (incomplete).
GAGE. Vertical staff fastened to left abutment near downstream end; read by an 

employee of National Park Service. Original staff gage fastened to upstream 
side of bridge 9 feet from left abutment. About December 1, 1912, a new staff 
gage was installed at new datum on upstream side of bridge near right abutment. 
This gage was removed and the present gage installed February 4,1913. Present 
gage datum is 0.55 foot higher than previous datum. 

. DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; fairly per 

manent.
EXTREMES OF DISCHARGE.- Maximum stage recorded during year, 5.0 feet at 4.30 

p. m May 5 (discharge, 775 second-feet); minimum stage recorded, 1.19 feet at 
11 a. m. September 27 (discharge, 0.8 second-foot).

1904-1909, 1912-1916: Maximum stage recorded, 8.1 feet June 16, 1906 (dis 
charge, 1,280 second-feet); minimum stage recorded, 2.9 feet September 12 and 
most of October, 1906 (discharge, 0.5 second-foot). Relation between datum of 
gage of that date and the present datum unknown.

ICE. Stage-discharge relation may be slightly affected by ice.
DIVERSIONS. None.
ACCURACY. Stage-discharge relation fairly permanent; not known to have been 

affected by ice during year. Rating curve well defined between 10 and 800 
second-feet and fairly well defined below. Gage read to hundredths once daily, 
irregularly, until June 30, and twice daily thereafter. Daily discharge ascer 
tained by applying mean daily gage height to rating table; discharge for days on 
which gage was not read estimated by comparison with records of flow for other 
stations in Yosemite National Park. Records good.

COOPERATION. Gage-height record furnished by National Park Service.

Discharge measurements of Tenaya Creek near Yosemite, Cal., during the year ending
Sept. SO, 1916.

Date.

Mar 7
* 0

Made by 

.....do...............

height.

Feet. 
4.64
A fif\

Dis 
charge.

Sec.-ft. 
663
624

Date.

July 14

Made by- height.

Feet. 
4.54
2.74

Dis 
charge.

Sec.-ft. 
576
119
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Daily discharge, in second-feet, of Tenaya Creek near Yosemite, Cal.,for the yeas- ending
Sept. SO, 1916.

-Day.

1. .........
2..........
3..........
4..........
5........

6..........
7........
8..........
9........
10..........

11........
12....
13..........
14........
15......

16..........
17..........
18........
19..........
20..........

21..........
22........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

2.8
«2.8
o2.8

2 0

9 S

2.8
2.4
2.8
O 0

9 &

a 9 Q
2 s

o2.6
2.4
2 0

9 A.

O O A

2.4
«9 A.

o2.5
o2.6

2.6
o2.6
o2.6

o2.6
o2.6

9 ft

2.6
o2.6
  2.5

Nov.

o2.4
2.4
2.8
2.8

o2.8
o2.8

2.8
»3.0

3.3

o3.3
o3.4
o3.4
o3.5

3.5

3.5
2.8
9 fi

2.8
3.3

o3.2
3.1

o3.1
O Q A

o3.2

o3.3
o3.3
o3.3
o3.4
o3.4

Dec.

o3.5
3.5

o3.5
o3.5
o3.5

o3.5
3.5

o3.2
2 0

2 0

Of) Q

2.8
a U
«2.8

a, o o

11
10
«9.6

9 1

8 1
8 1

08.9
o!2
oil

oil
11

It. 1A

ol4
814
o!2

Feb.

oil
o24
037
o34
o35

« 32
o32
o35

OA

840

4R
040

46
o31

CO

a 40

CO

o58

62

52
o55

47

o43

fiK

n CO

Mar.

a 52
a 62
a CO

»52
a 52

058
CO

a54
a66
»53

O QO

o!24
156
IQQ

o!75

o!04
152
166

a 195
166

ol30
1 1A

o!41
IOQ

a 128

ol52
166

o!71
176

Apr.

o202
o216
o324
o286
o3!6

o332
420
360

o390
420

a353
OQft

246
  328

360
0410
O OQ7

272
360

375
«460

420
485

o500

a386
o525
o510

555
o695

May.

o645
555

o625
fiQC

775

735
695
625
KQA

590

o572
555

o532
o508

485

450
o550

520
390
405

420
555
420
OQft

330
070

o331
o391

450
485
420

June.

a410
450
450

o400
KQA

590
o660
o520

660

  660
735
590

0565
0545

520
o535
0480

450
o360

360

  320
300

o300

300
0310

286
o272

272

July.

198
198

176

176
176
176
176
166

130
124
113
108
93

84
76
68
65
60

61
V)
4S
oo

44

41
35
31
28
24
20

Aug.

19
15

17
14
14

12
10
11
10
9.4

8 0

8 1

7.4
7 A

7.4

7.4
7.1

6 f\
C A

4.6

4 O

4 9
3 9
3 0

2 A

0 9.

3.5
5.2
6.0
5.7
3.3

Sept.

Q 4

2 Q

2 4

2.1
2 1)

A l>

2 0

9 1
9 1

2.1

9 n
9 n
1 8

1 £

1.5

1.5
1.5
1.5
1.5
1.5

1.5
1 S
9 S

2.4
1.5

1.0
9

1.0
9

1/2

o Gage not read; discharge estimated by comparison with records of flow for stations on Merced River 
and Yosemite Creek.

NOTE. No gage-height record Jan. 1-31,

Monthly discharge of Tenaya Creek near Yosemite, Cal.,for the year ending Sept, SO, 1916.

[Drainage area, 47 square miles.]

Month.

April..............................
May...............................
June..............................
July..............................

Discharge in second-feet.

Maximum.

2.8 
3.5 

16 
67 

195 
695 
775 
735 
198 
19 
3.3

Minimum.

2.4 
2.4 
2.8 

11 
52 

202 
272 
272 
20 
2.2 
.9

Mean.

2.63 
3.09 
7.33 

44.5 
117 
383 
515 
458 
102 

7.99 
1.83

Per 
square 
mile.

0.056 
.066 
.156 
.947 

2.49 
8.15 

11.0 
9.74 
2.17 
.170 
.039

Run-off.

Depth in 
inches on 
drainage 

area.

0.06 
.07 
.18 

1.02 
2.87 
9.09 

12.68 
10.87 
2.50 
.20 
.04

Total in 
acre-feet.

162
184 
451 

2,560 
7,19C 

22,800 
31,700 
27,300 
6,270 

491 
109
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YOSEMITE CREEK AT TO SEMITE, CAL.

LOCATION. At highway bridge in Yosemite National Park, half a mile above junc 
tion with Merced River, and one-fourth mile northwest of Yosemite, Mariposa 
County.

DRAINAGE AREA. 43.2 square miles (measured on topographic map).
RECORDS AVAILABLE. July, 1904, to June, 1909; January 4, 1912, to September 30, 

1916 (incomplete).
GAGE. Staff in two sections; upper, vertical, fastened to left abutment near down 

stream end; lower, inclined, fastened to boulder in front of upper section; read 
by an employee of the National Park service. Original staff gage was on tree 
on right bank 50 feet above bridge; January 4, 1912, new staff gage was installed 
on tree on right bank. 25 feet above bridge at approximately same datum. 
Present gage was installed February 5, 1913, at 3.04 feet higher datum.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of fine gravel and sand; fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.3 feet June 8 

and 9 (discharge, determined from extension of rating curve, 1,080 second-feet); 
minimum stage recorded, 2.55 feet November 5 and 6 (discharge, 0.1 second- 
foot).

1904-1909, 1912-1916: Maximum stage recorded, 8.5 feet at 6.30 p. m. June 8, 
1915 (discharge, determined from extension of rating curve, about 1,500 second- 
feet); minimum stage, 2.50 feet at 9.15 a. m. September 9,1915 (discharge, zero).

ICE. Stage-discharge relation slightly affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation has not changed since June, 1915. Rating 

curve well defined between 4 and 700 second-feet; fairly well defined below* 
and extended above. Gage read to hundredths once daily until June 30, twice 
daily thereafter. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. Estimates of discharge for days on which 
gage was not read may be greatly in error.

COOPERATION. Gage-height record furnished by officials of National Park Service.

Discharge measurement* of Yosemite Creek at Yosemite, Col., during the year ending
Sept. SO, 1916.

Date.

Hay 8

July IS

Made by- height.

Feet. 
5.55
5.39
3.50

Dis 
charge.

Sec.-ft. 
518
453
70.i
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Daily discharge, in second-feet, of Yosemite Creek at Yosemite, Cal.,for the year ending
Sept. 30, 1916.

Day

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31... t..........

Oct.

o0.6
«Jv6
0.6
.7
.7

.7

.7

.7

.6

.7

.7

.7
o.7
.7

.6
o.4
.3
.2
.2

.2

.2

.2
o.2
.2

.2

.2

.2

.1

.1
o.l

Nov.

0.1
.1
.1
.1
.1

.1

.1

.2

.2

.2

.2

.2

.1
o.l

.1

.1

.1

.1

.1

.1

.1

.1
o.l
.1

.1

.1

.1

.1

.1

Dec.

0.1
.1
.2
.5
.5

.5

.5

.6

.6
1.6

3.1
3.1
3.1
5.0
3.1

i i
5.0
4.2
i 1
3.1

3.1
4.2
11
11
o9.0

o7.0
5.0
5.6
3.1
2.7
i 1

Jan.

25

22
20
20
20
19

11

Feb.

"" i?
17

18
17
15
14
14

17
17
17
20
21

23
26
30
32
35

35
30
26
22
20

23
26
26
28

Mar.

22
23
25
26
26

17
26
26
50
48

56
57
83

122
140

140
176
167
66
115

140
o!70
ol50
o!45
o!25

132
134
132
140
149
176

Apr.

204
185
167
149
167

185
309
384
309
524

384
223
214
333
358

309
333
286
264
309

333
524
555
586
586

747
813
714
780
682

May.

465
410
945
846

1,010

979
945
524
524
494

465
384

o431
o477
524

524
494
384
384

o375

o367
358
358
286
185

o!60
204
2<»
586

0600
0445

June.

286
298
333

0377
o421

465
682

1,080
1,080
1,050

"834
618

o500
o450
0425

o400
813
846
358
243

204
185
204
204
185

204
204

ol75
ol50
ol50

July.

140
140
135
132
132

129
124
129
124
129

95
95
83
76
62

59
50
47
48
47

40
39
39
36
35

28
26
39
17
17
17

Aug.

17
18
17
15
13

14
12
10
9.8
8.6

8.0
6.2
5.0
5.0
5.0

5.0
4.6
5.6
4.2
3.9

2.7
2.0
2.0
1.2
1.6

1.2
6.2
9.8
8.0
4.6
3.5

Sept.

3.1
2.7
1.6
1.6
1.2

1.2
1.1
.9
.8
.7

.8

.8

.8

.6

.6

.5

.3

.3

.2

.2

.2
2.7
3.9
2.7
1.2

1.0
1.2
.8
.8

1.0

a Gage not read; discharge estimated by comparison with records of flow for other stations in Yosemite 
Valley.

NOTE. No record Jan. 1-19 and Jan. 27 to Feb. 8. 

Monthly discharge of Yosemite Creek at Yosemite, Cal.,for the year ending Sept. SO, 1916.

Month.

October . __ ... __ ....................................

March.......................................... _ ......
April............................ _ .....................
May.....................................................

July.....................................................

Discharge in second-feet.

TtfgyglTntl"*,

0.7 
.2 

11 
35

176 
813 

1,010 
1,080 

140 
18 
3.9

Iftplmiim,.

0.1 
.1 
.1 

14 
17 

149 
160 
150 

17 
1.2 
.2

Mean.

0.44 
.12 

3.42 
22.5 
96.9 

397 
497 
447 
74.5 
7.41 
1.18

Run-oft 
(total in 

acre-feet).

27
7 

210 
1.160 
5,960 

23,600 
30,600 
26,600 
4,580 

456 
70

SOUTH FORK OF MERGED RIVER NEAR WAWONA, CAL.

LOCATION. In the SE. \ sec. 33, T. 4 S., R. 21 E., opposite United States military 
camp in Sierra National Forest, 1 mile below Wawona, Mariposa County. Big 
Creek enters half a mile above and Rush Creek three-fourths mile below the 
station.

DRAINAGE AREA. 131 square miles (measured on topographic map).
RECORDS AVAILABLE. December 15,1910, to June 30,1913.
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GAGE. Vertical staff fastened to alder tree on left bank; installed August 22, 1911, 
250 feet below site of original gage, which was vertical staff fastened to center 
pier of footbridge destroyed by high water January 30, 1911. Original datum has 
not been maintained. Gage read by A. C. Leonard.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; apparently per 

manent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 6.3 feet, June 11 

and 12 (discharge, 2,800 second-feet); minimum stage recorded, 1.4 feet, October 
17 to November 8 (discharge, 0. 2 second-foot).

1910-1916: Maximum stage recorded, 7.2 feet January 26 and February 19 and 
20, 1914 (discharge, 3,770 second-feet); minimum stage recorded October 17 to 
November 8, 1915.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. The ranch of the Wawona Co. is irrigated from a tributary above the 

station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined 

below 400 second-feet, well defined between 400 and 2,200 second-feet, and is an 
extension above. Gage read to tenths once daily. Daily discharge ascertained 
by applying gage height to rating table. Records good for medium and high 
stages and fair for low water.

COOPERATION. Gage-height record furnished by A. C. Leonard, park ranger.

The following discharge measurement was made by F. C. Ebert: 
September 26, 1916: Gage height, 2.15 feet; discharge, 20 second-feet.

Daily discharge, in second-feet, of South Fork of Merced River near Wawona, Cal.,for the 
year ending Sept. SO, 1916.

Day.

1. ..........................
2...........................
3...........................
4...........................
6...........................

6...........................
T..... ......................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16....................''.......
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

0.7
.7
.7
.7
.7

.6

.6

.6

.6

.5

.5

.5

.4

.4

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

Nov.

O n

.2

.2

.2

.2
8.5
8.5

2.5
2.5
1.5
1.5
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

Dec.

0.4
.4
.4
.4

8.5

60
90

23
OO

23

15
23
33
00

00

60
60
60
60
60

60
fift
60
60
60

60
80
80
80
80
80

Jan.

204
204
285
204
80

80
80
45
45
45

45
45
00

485
330

244
60
45
23
90

15
8.5
8.5
15
15

285
285
133
104
60

Feb.

80
80
60
80
80

80
80
104
ini
104

104
80

244
285
330

330
330
380
430
Jqfl

430430-
485
485
485

485
485
485
545

Mar.

545
545
605
605
735

735

805
735
735

805
805
805
875
875

875
875

2.000
2,300
2,200

2.300
2,100
2.100
2.200
2,200

2,300
2.300
2,100
1,900
1,720
1,620

Apr.

1,400
1,190
1,190
1,110
1,030

950
1,190
1,190
1,720
1,810

2,100
2,200
2,000
I Qflfi
1,810

1,900
2,200
1,360
1,900
2,000

1,900
1,900
2,000
2,000
2,100

2,100
1,900
2,100
2,100
2,200

May.

2,100
2,100
2,100
2,200
2,200

2,200
2,200
2,100
2,100
2,100

2,200
2,200
2,200
2,100
2,100

2,100
2,100
2,100
2,000
2 nnn

2,000
2,100
2 11V)
2,100
2,000

2,000
2,100
2,100
2,100
2,000
2,100

June.

2,200
2 3nn
2,600
2,500
2,600

2,600
2 OAA

2,700
2,700
2,600

2 son
2,800
2,600
2 -tflft

2,300

2,100
1,900
1,720
1,620
1,620

1,540
1,360
1,280
1,190
875

805
735
605
485
430

NOTE. No record Oct. 4-14 and Apr. 1; discharge interpolated.
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Monthly discharge of South Fork of Merced River at Wawona, Col., for the year ending
Sept. SO, 1916.

Month.

October..................................................

March .....
April....................................................
May.....................................................
June.....................................................

Discharge in second-feet.

Maximum.

0.7 
8.5 

80 
485 
545 

2,300 
2,200 
2,200 
2,800

Minimum.

0.2 
.2 
.4 

8.5 
60 

545 
950 

2,000 
430

Mean.

0.39 
1.10 

43.8 
115 
280 

1,350 
1,750 
2,100 
1,890

Run-oft 
(total in

acre-feet).

24.0 
65.5 

2,690 
7,070 

16,100 
83,000 

104,000 
129,000 
112,000

454,000

TUOLUMNE EIVER AND TRIBUTABIES. 

TUOLUMNE RIVER AT HETCH HETCHY CABIN, NEAR SEQUOIA, CAL. ,

LOCATION. Near east line of sec. 10, T. 1, N., R. 20 E., in Hetch Hetchy Valley, in 
Yosemite National Park, half a mile above junction with Falls Creek, 2 miles 
above Hetch Hetchy dam site, 12 miles by trail from Hog Ranch (Portulaca), and 
about 12£ miles northeast of Sequoia, Tuolumne County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 1, 1910, to September 30, 1916, when station was 

discontinued.
GAGE. Lietz water-stage recorder on left bank 250 feet below Hetch Hetchy cabin.
DISCHARGE MEASUREMENTS. Made from cable 25 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; fairly permanent. Banks are 

high but subject to overflow in extreme floods.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 

11.1 feet at 2 a. m. June 17 (discharge, 7,020 second-feet); minimum stage from 
water-stage recorder,  0.14 foot from October 30 to November 5 {discharge, 13 
second-feet).

1910-1916: Maximum stage recorded, 14.52 feet, June 18, 1911 (discharge, 
9,250 second-feet); minimum stage recorded October 30 to November 5,1915.

IOB. Stage-discharge relation affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during period November 18 to Decem 

ber 3 owing to .construction at Hetch Hetchy dam site. Rating curves used 
before and after that period well defined. Stage-discharge relation affected by 
ice for a few days in December and January. Daily discharge ascertained by 
applying to rating table mean daily gage height determined by inspecting gage- 
height graph, or for days of considerable fluctuation by averaging hourly dis 
charge. Records excellent except for those periods mentioned in footnote to 
daily-discharge table for which they are good.
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Discharge measurements of Tuolumne River at Hetch Hetchy cabin, near Sequoia, Col., 
during the period Oct. 1, 1915, to Nov. 80, 1916.

Date.

1915. 

Oct. 21
26
30

Nov. 6

1916.

17
18
19
20

Feb. 7
10

Mar. 10
13
31

Apr. 20
24

Made by 

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet. 
-0.08
-.10
-.14
__ 10

1.06
6.00
O A'J

1 99
1.65
O f|1

3 86
3.22
4.62
6.18

Dis 
charge.

Sec.-ft. 
17
15
13
13

144
O OOfl

070

497
OKA

9QQ
OAC

1,070
767

1,530
2,480

Date.

19i6. 

Apr. 28
May 7

15
25

6
7

30
July 17

20

16
25

Sept. 14
21

Oct. 21
28

Nov. 30

Made by 

C. J. Emerson .......

.....do...............

.....do...............

.....do...............

.....do...............

.....do................

.....do...............

.....do...............
H.M. Stafford.......

.....do...............

.....do...............

.....do...............

.....do...............
H.M. Stafford.......
.....do...............
C. J. Emerson........

Gage 
height.

Feet. 
6.85
7.70
6.28
5.16
7.70
8.10
9.09
9.65
5.79
4.57
4.16
2.71
1.43
1.14
.47
.40

2.62
1.90
1.98

Dis 
charge.

8ec.-ft. 
3,090
3,820
2,600
1,860
3,760
4,080
4,970
5,670
2,320
1,520
1,270

553
221
172
61
53

528
257
138

Daily discharge, in second-feet, of Tuolumne River at Hetch Hetchy cabin, near Sequoia, 
Cal., for the year ending Sept. 80, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11. .......... ...
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29
30..............
31..............

Oct.

41
38
35
31
29

26
26
23
22
21

21
21
21
20
20

20
20
19
18
17

16
16
15
15
15

15
14
14
13
13
13

Nov.

13
13
13
13
13

13
13
13
14
15

16
16
16
16
16

17
18
18
18
19

20
20
20
20
21

1Q

19
22
19
21

Dec.

22
22
56

178
87

80
85
96
83
76

65
58
QA

173
90

77
. 87

86
82
78

78
87
99
QQ

99

Q9

78
81
81
51
52

Jan.

63
61

192
188
164

I'M

164
480
248

179
179
192
187
187

169
1.020

Qdl

495
375

302
260
450
450
420
 MO

348
298

265
234

Feb.

228
222
228
236
230

247
280
275
280
358

465

465
465
510

545
545
545
528
510

580
465
405
360
360

465
710
528
465

Mar.

405
360
340
420
545

420
390
450
690
922

1,090
1,160
1,140
1,020

990

1,060
1,140
1,270
1,300
2,140

1,270
1,040

968
770
690

710
770
832
968
922
832

Apr.

1,040
1,090

900
900
945

1,060
1,240
1,480
1,720
2,000

2,280
1,480
1,190
1,300
1,720

1,720
1,720
1,480
1,330
1,600

1,930
2,000
2,320
2,700
2,860

3,180
3,340
3,340
3,310
2,780

May.

2,780
3,260
3,760
4,390
4,660

4,480
3,760
3,670
3,670
3,340

3,180
3,180
2,860
2,630
2,780

2,860
2,560
3,020
2,350
2,280

2,940
3,340
3,100
2.350
1,790

1 660
1^790
2,280
3,020
3.340
3,100

June.

2,780
2,940
3,020
2,700
4,210

4,930
5,510
5,910
5,610
4,840

4,930
4,930
4,750
4,840
5,410

5,710
5,710
4,480
3,850
3,580

2,940
2,560
2,940
3,180
3,180

^ ldfl
3,500
3,020
2,490
2,350

July.

2,350
2,140
2,210
2,420
2,630

2,700
2,700
2,700
2,340
2,180

2,280
2,280
2,210
2,000
1,720

1,600
1,420
1,300
1,330
1,300

1,240
1,220
1,220
1 120
1^090

832
710
615
562
545

Aug.

528
562
598
580
562

495
435
375
335
332

320
310
290
270
249

234
O1 0

208
186
178

165
158
164
165
165

171
198
348
405
282
238

Sept.

230
212
188
160
137

128
116
103

Oft

89

81
75
74
69
65

65
64
62
59
58

57
OK

142
123
102

82
75
63
57
58

NOTE. Nov. 18 to Dec. 3, control being changed; Dec. 30 to Jan. 3, Jan. 7, 8, and 10-15 stage-discharge 
relation affected by ice; Dec. 5,17,22, Apr. 23,29, and July 8-11 no record, water-stage recorder not working 
properly; discharge for all these periods estimated by comparison with records of flow of Falls Creek and 
Tuolumne River below Hetch Hetchy dam site.
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Monthly discharge of Tuolumne River at Hetch Eetchy cabin, near Sequoia, Col., for the 
year ending Sept. 30, 1916.

Month.

May.....................................................

July......................................................

Discharge in second-feet.

Maximum.

41 
22 

178 
1.020 

710 
2.140 
3.340 
4.660 
5,910 
2.700 

598 
230

5,910

Minimum.

13 
13 
22 
61 

222 
340 
900 

1,660 
2,350 

545 
158 
57

13

Mean.

20.9
16.8 
83.0 

304 
412 
872 

1,870 
3,040 
4,000 
1,670 

313 
99.5

1,060

Run-off 
(total in 

acre-feet).

1,290 
1,000 
5,100 

18,700 
23,700 
53,600 

111,000 
187^000 
238,000 
103.000 
19,200 
5,920

768,000

TTTOLTTMNE RIVER BELOW HETCH HETCHY DAM SITE, NEAR SEQUOIA, CAL.

LOCATION. In the SW. i SE. i sec. 17, T. 1 N., R. 20 E., in Yosemite National 
Park, about three-fourths mile below Hetch Hetchy dam site and about 11 miles ' 
northeast of Sequoia, Tuolumne County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. December 20, 1914 to September 30, 1916. This station was 

established to take the place of the station at the dam site when it became neces 
sary to discontinue that station on account of construction.

GAGE. Gurley printing water-stage recorder on left bank. Difference in elevation 
between the zero of this gage ajid that of the gage at the dam site was 53.15 feet.

DISCHARGE MEASUREMENTS. Made from cable 30 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of boulders; control, of boulders and solid 

rock; both bed and control permanent. Bed at measuring section was smoothed 
off by removing some boulders. 
Banks high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
12.3 feet from 1.45 to 4.15 a. m. June 8, from 12.15 to 3.45 a. m. June 9, and from 
2 to 3.45 a. m. June 17 (discharge, 8,350 second-feet); minimum stage from water- 
stage recorder, 1.16 feet, November 4 to 7 (discharge, 14 second-feet).

1915-1916: Maximum stage from water-stage recorder, 12.55 feet at 4 a. m. 
June 1, 1915 (discharge, 9,040 second-feet); Tnininuim stage, from water-stage 
recorder November 4 to 7, 1915.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Daily 

discharge ascertained by applying to rating table mean daily gage height deter 
mined by averaging gage-height record, or, for days of considerable fluctuation, 
by averaging mean hourly discharge. Record excellent for periods during which 
water-stage recorder was working satisfactorily; those for other periods (see foot 
note to daily-discharge table) good.
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Discharge measurements of Tuolumne River below Hetch Hetchy dam site, near Sequoia, 
OaL, during the year ending Sept. SO, 1916.

Date.

Oct. 9
12
18
20
26
30

Nov. 3
Dec. 16

22
Feb. 8

14
18
25
28

Mar. 21
28
30

Made by 

.....do...............

...... do.. .............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

>&.
Feet. 

1.42
1.39
1.30
1.28
1.23
1.18
1.16
2.62
2 fi7

4.35
5.49
5.81
5.11
5.68
7.63
6.69
6 97

Dis 
charge.

Sec.-ft. 
27
26
21
O-I

1ft

15
11

ino
123
363
567
675
491
626

1,420
957

1,080

Date.

12
15
22
25
28

May 5
20
26
31

July 13
19

Aug. 1
12

11

Made by 

C. J. Emerson .......
.....do...............
.....do...............
.....do...............
.....dp.. ............ -

.....do...............

.....do...............

...,. do.. .............

.....do...............

.....do...............

.....do...............

 ».
Feet. 

7.05
8.17
8.37
8.69
9.56
9.96

11.16
8.94
8.29
9.86

10.95
9.40
7.85

. 5.61
4.21
2.98
2.20

Dis 
charge.

Sec.-ft. 
1,100
1,730
1,870
2,170
3,000
3,520
5,540
2,410
1,830
3,410
5,360
2,960
1,510

632
336
158
85

Daily discharge, in second-feet, of Tuolumne River below Hetch Hetchy dam site, near 
Sequoia, Cal.,for the year ending Sept. 30, 1916.

Day.

3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

43
41
38
36
34

32
30
28
28
26

26
25
24
23
22

22
22
21
20
20

20
20
20
18
1ft

17
16
16
16
16
15

Nov.

14
14
14
14
14

14
14
14

24

22
18

17
20

18

19
20
20
91

99

22
99
99

24

22
23
25
99
00

Dec.

24
24
88

219
112

104
117
120
113
100

84
74

100
240
132

105
115
115
105
08

Oft

116
IV)

129
127

122
QK

102
102

70
CQ

Jan.

DO

87
254
247
191

172
184
306
KQA

334

278
OCA

251
233

226
1 480
I isrt

685
510

422
OQK

685
574
CQQ

461
462
417
421
403
070

Feb.

366
334
351
355
342

356
384
377
^RJ.

484

590
KOJS

W>

ion
656

707
730
715
700
R79

744
602
COO

ASQ
KAA

628
895

fto8

Mar.

552
500
480
552
715

590
540
590

1,130

1,280
1,390
1,390
1 0 sin
1,230

1 330
i*Q.Qfl
1 510
1,570
2 con

1,570
1,280
1 IftO

Q?n
QOA

one.

Q3O

1,010
i isn
1,130
1,010

Apr.

1,280
1,330
1,130
1,130
1,180

1,330
1,510
1,780
2,090
2,350

2,730
1 JKft

1 510
1,570
2,090

2 170
2 1 7ft
1 *Kft
1,640
1 Q3ft

2 ORO

2,440
2 0OA

3 9on
3 oQO

3 O7O

4,030
3 H7A

3 87(1
Q ooft

May.

3,170
3,710
4,530
5,490
5,690

5,490
4,530
4,350
4,350
4,030

4,030
3,870
3,290
2,930
3,170

3,290
2 QOA

3,570
2,830
2,630

3,420
4,030
3,570

2,170

2,010
2 ftQrt

2 eon

3 570
4,030
3,710

June.

3,170
3,430
3,570
3,050
4,710

6,130
6,830
7,310
7,070
6,130

6,130
6,130
5,910
5,910
6,590

7,070
7,070
i ion
4,530
4,350

3,570
3,170
3,710
4,030
3,870
A OKA

4,530
3,870
3,050
2,830

July.

2,830
2,630
2,630
2,830
3,170

3,290
3290
3,290
2,830
2,630

2,730
2,730
2,730

2,090

1,930
1,710
1,570
1,570
1,570

1,510
1,450
1,450
1,280
1,230

1,070
OKA

TOO

670
tUV)

too

Aug.

602
602
628
628
602

530
470
431
386
350

342
OQJ.

318
 XU.

278

254
OQO

226
205

189

182
187

191
192

101
OOrt
nt. A

  440
334
OCA

Sept.

262
247
220
187
161

147
. 134

119
107
98

90
82
77
73
70

68
66
64
62
60

60
100
160
137
114

95
si
70
62
63

NOTE. No gage-height record Nov. 22, 23, Dec. 23-25, Jan, 13, 14, 24-31, Feb. 1, 3-7, 9, 10, 12, 15. 16, 20, 
21,23, and 24; discharge estimated by comparison with the records of now at Hetch Hetchy cabin and 
flow of Falls Creek.
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Monthly discharge of Tuolumne River below Hetch Hetchy dam site, near Sequoia, Cal., 
for the year ending Sept. SO, 1916.

Month.

M arch ...................................................

July.....................................................
August ..................................................

The year. ..........................................

Discharge in second-feet.

Maximum.

43 
25 

240 
1.480 

895 
2,530 
4.030 
5.690 
7.310 
3.290 

628 
262

7,310

Minimum.

15 
14 
24 
82 

334 
480 

1,130 
2,010 
2,830 

590 
182 
60

14

Mean.

24.3 
19.3 

108 
419 
551 

1.080 
2,260 
3,600 
4,920 
2,000 

343 
111

1,280

Run-off 
(total in 

acre-leet).

1,490 
1.150 
6,640 

25,800 
31,700 
66,400 

134,000 
221,000 
293,000 
123,000 
21,100 
6,600

932,000

TUOLUMNE RIVER NEAR BUCK MEADOWS,! CAL.

LOCATION. In the SW. \ sec. 24, T. 1 S., R. 17 E., 1 mile below junction with South 
Fork of Tuolumne River, and about 2 milea north of Buck Meadows, Mariposa 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 2, 1907, to September 30, 1916 (not complete).
GAGE. Gurley printing water-stage recorder on left bank, put in operation January 

2, 1913. Prior to January 2, 1913, station was maintained by the Yosemite Power 
Co. in the pool above, the gage consisting of a vertical staff on left bank at site 
of United States Geological Survey's present cable. The Survey began reading 
the gage November 17, 1913, and developed a curve of relation.

DISCHARGE MEASUREMENTS. Made from cable one-third mile above gage.
CHANNEL AND CONTROL. Bed composed of boulders and solid rock; probably per 

manent. Banks high and not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage recorder, 

10.3 feet at 4.45 a. m. June 9 (discharge, 12,400 second-feet); minimum stage from 
water-stage recorder, 0.50 foot October 30 to November 2 (discharge, 36 second- 
feet).

1907-1916: Maximum stage recorded, 14.00 feet January 14, 1909 (discharge, 
27,200 second-feet); minimum stage recorded, 0.70 foot October 3,1912 (discharge; 

. 32 second-feet).
DIVERSIONS. At Harden ranch, 7 miles above the mouth of South Fork of Tuolumne 

River, a small amount of water is diverted for use in vicinity of Groveland.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Much 

trouble with water-stage recorder caused breaks in record. Mean daily gage 
height found by averaging gage height recorded every 15 minutes. Daily dis 
charge ascertained by applying mean daily gage height to rating table except 
for periods of no gage-height record for which discharge was estimated; (see 
footnote to daily-discharge table). Records excellent for periods during which 
recorder was running; fair for other periods.

Discharge measurements of Tuolumne River near Buck Meadows, Cal., during the year
ending Sept. SO, 1916.

Date.

Oct. 27
May 18

Made by  Gage 
height.

Feet. 
0.54
8.34

Dis 
charge.

Sec.-ft. 
39

6,480

Date.

July 8

Made by 

.....do.................

Gage 
height.

Feet. 
7.53
3. 59

Dis 
charge.

Sec.jt. 
5,150

789

i Formerly published as "near Groveland.'?



144 STJEPACE WATEE SUPPLY, 1916, PART XI.

Daily discharge, in second-feet, of Tuolumne River near Buck Meadows, Col., for tJie year
ending Sept. 30,1916.

Day.

1.... ...........
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21...............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

60
59
58
57
55

53
49
47
46
43

43
47
45
14

43
42
41
41

40
At\
40
OQ

39

OQ

QS38'
V!
36
36

Nov.

36
36
07

37
00

07
07
00

49

51
47
K-l

48
47

47
48
47
JO

in

51
51
51
56
56

61
67
63
57

Dec.

KO

53
61

Jan.

503
470
785

Feb.

i ion
1,480

1,870
1,870
1,820
1,820
1,970

2,070

2,120

2 440
2^120
1,770
1,620
1,580

2 19/1

3 JQA

2,680
2 0Qrt

Mar.

2,070
1,820
1,670
2,740
4,110

2,440

2,120
2,680
3 9QO

3,800
4,190
4,270
4,030
3,800

3,950
4,030
4,360
5,140
8,870

6,320
4,610
4,190
3,360
2,940

2 Sift
2,940
3,010
s Ann
3,580
3,220

Apr.

4,110
S Kftft
3 OAA

3,430

3,650
4,110
4,610
5,330
5,710

7 ion
5,330
4,190
4,110
i Qfifl

5,330
5,520
4 7Sfl
4,360
4,610

5,330
5,520
6,110
6,750
6,970

7,650
7,880
7,880
7,650
6,750

May.

6,530
7,190
8,120
9 Ann
10,200

10,200
8,360
8,120
7,880
7,650

7,420
7,190
6,530
5,910

6,530
6,110
6,970
5,520
5,330

6,530
7,190
7,050
5,400
4,550

4,000
3,950
4,650
6,200
7,050
6,800

June.

5,950
5,910
6,320
5,910
8,360

9,670
10,200
10,800
11,100
9,670

9,670
9,670
9,400
9,130
9,950

10,200
10,500
8,870
7,420
7 ion

6,110
5,140
5,710
6,320
6,320

6,530
7,190
6,530
5,350
4,440

July.

4,610
4,110
4,190
4 440
i QUO

4,960
A Qfifl

5,330
4 440
3^950

4,030
4,110
4,110
3,720
3,220

2,880
2,620
2,330
2,280
2 0QA

2,170
2,070
2,070
1,920
1,820

1,620
1,400
1,190
980
860
810

Aug.

785
785
785
810
785

715
648
585
KOO

ASfT

470
4fi1
443
419
398

377
350
328
315
290

272
262
260
260
258

258
262
358
522
464
392

Sept.

350
332
308
979
238

211
197
191
166
iK4

143
132
122
114
108

102
98

90
88

85
95

215
228
195

160
130
120
105
108

NOTE. No record Oct. 1-12,19-26, Dec. 3 to Jan. 5, Jan. 9 to Feb. 8, May 23 to June 1 and Sept. 25-30. 
Discharge Oct. 1-12, 19-26, May 23 to June 1 and Sept. 25-30, estimated by comparison with the sum of 
the discharge of Cherry Creek, Eleanor Creek, Tuolumne River below Hetch Hetchy dam site, and South 
Fork of Tuolumne River near Sequoia, or by comparison with records of flow of Tuolumne River above 
La Grange dam.

Monthly discharge of Tuolumne River near Buck Meadows, Cal., for the year ending
Sept. 30, 1916.

Month.

May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

60 
67 

3,430
8,870 
7,880 

10,200 
11,100 
5,330 

810 
350

Minimum.

36 
36 

1,190 
1,670 
3,360 
3,950 
4,440 

810 
258 

85

Mean.

44.6 
48.5 

2,030 
3,610 
5,340 
6,790 
7,850 
3,050 

463 
165

Run-off 
(total in 

acre-feet).

2,740 
2,890 

84,600 
222,000 
318,000 
418,000 
467,000 
188,000 
28,500 
9,820

TTJOLTJHNE RIVER ABOVE LA GRANGE DAM, NEAR LA GRANGE, CAL.

LOCATION. In the NE. \ sec. 3, T. 3 S., E. 14 E., 3J milea above La Grange dam and
5 miles above La Grange, Stanislaus County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 19, 1915, to September 30, 1916 (incomplete). 
GAGE. Gurley printing water-stage recorder in reinforced concrete gage house and

well on left bank. 
DISCHARGE MEASUREMENTS. Made from cable 80 feet below the gage or by wading.
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CHANNEL AND CONTROL. Channel is solid rock and boulders. Banks are high; one 
channel at all stages. Control is solid rock dike extending entirely across the 
stream and at low water there is a drop of about 5 feet over it. Point of zero flow, 
gage-height,- 0.06 foot.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder,, 
22.65 feet at 3.30 p. m., March 20 (discharge, determined from extension of rating 
curve, 23,000 second-feet); minimum stage recorded, 1.93 feet November 16 
(discharge, 42 second-feet).

DIVERSIONS. Yosemite Power Co.'s canal heads 9| miles above and returns its 
water at about half a mile above the bridge at La Grange. There ia also a diversion 
from South Fork of Tuolumne River at Harden ranch for irrigation,

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. 

Mean daily gage height determined by averaging gage heights printed every 15 
minutes. Daily discharge ascertained by applying mean daily gage height to 
rating table. Records excellent. '

Discharge measurements of Tuolumne River above La Grange dam, near La Grange, Cal. t 
during the year ending Sept. 30, 1916.

Date.

Nov. 17
Feb. 27
Mar. 7
July 23

Made by 

.....do................

.....do................

.....do................

Gage 
height.

Feet.
1 Qi

12.91
11.02
7.76

Dis 
charge.

Sec.-ft. 
46

7,570

Date.

July 23

14
Sept. 24

Made by  

.....do................

height.

Feet. 
7.70
4.30

3.44

Dis 
charge.

Sec.-ft. 
1,850

444
411
OftO

Daily discharge, in second-feet, of Tuolumne River above La Grange dam, near La Grange, 
Cal.,for the year ending Sept. 30, 1916.

Day.

2............................
3............................
4............................
5............................

6............................
7............................
8............................
9............................

10............................

11....................... ....
12............................
13............................
14............................
15............................

16....:.......................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
25............................

28............................
27............................
28............................
29............................
30............................
31 .

Nov.

42
44
56

Feb.

 

7,560
5,560
5,430

Mar.

5,840
4, 7GO
4,000
6,120

15,200

6. *r20
4. VsO
4,220
4, «0
5,040

5,560
6,120
6,400
6,120
5,700

5,700
5,840
6,120
7,110

17,000

12,100
8,160
7,260
5,980
5,040

4,670
4,670
4,790
5,300
5,430
5,040

Apr.

5,170
5,980
5,560
5,040
5,170

5,430
5,840
6,540
7,410
7,860

9,510
7,860
6,120
5,840
6,680

7,110
7,260
6,540
5,980
6,260

6,960
7,110
7,860
8,610
8,910

9,360
9,810
9,660
9,510
8,460

May.

8,160
8,610
9,360

11,000
11,800

12, 400

9,510
9,360
9,060

8,610
7,860
6,960
6,960

7,410
7,110
7,710
7,110
5,980

6,960
8,010
8,010
6,540
5,170

4,550

5,300
6,820

7,710

June.

6,820
6,820
7,260
6,680
8,310

10,100
10,900
11,600
12,000
10,700

10,300
10,300
9,810
9,660

10,400

10,700
11,300
9,810
8,160
7,710

6,680
5,700
5,840
6,540
6,680

6,820
7,410
6,820
5,700
4,790

July.

4,670
4,440
4,330
4,440
4,910

5,040
5,040
5,170
4.790
4,220

4,110
4,220
4,220
3,900
3,420

2,970
2,610
2,360
2,280
2,200

2,130
2,060
1,980
1,920
1,720

1,660
1,430
1,280
1,100

960
S46

Aug.

846
864
828
846
828

810
724
644
583
540

501
476
464
452

.428

406
384
352
342
321

302
282
273
271
268

266
282
428
540
440

Sept.

1QA

qco

331

273

250
228

200
183

170
1W

145
100

123

116

111'114

103

100
100
120
257
230

193
165
145
127
110

NOTE. Recorder not running Oct. 1 to Nov. 15 and Nov. 19 to Feb. 26, 

40533° 18 WSP 441  10
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of Tuolumne River above La Grange dam, near La Grange, Cal., for 
the year ending Sept. SO, 1916.

Month.

May......................................................

July......................................................

T'Ho rw»rinrl

Discharge in second-feet.

Maximum.

17,000 
9,810 

12, 400 
12,000 
5,170 

864 
384

Minimum.

4,000 
5,040 
4,550 
4,790 

846 
266 
100

Mean.

6,490 
7,180 
7,920 
8,410 
3,110 

492 
185

Run-off 
(total in 

acre-feet).

399,000 
427,000 
487,000 
500,000 
191,000 
30,300 
11,000

2,050,000

Combined daily discharge, in second-feet, of Tuolumne River above La Grange dam and 
Yosemite Power Co.'s canal, near La Grange, Cal., for the.year ending Sept. 30,1916.

Day.

1... ........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Nov.

104
106
118

Feb.

7,620
5,620
5,500

Mar.

5,900
4,850
4,060

15,200

6,880
4,850
4,220
4,390
5,100

5,560

6,470
6,190
5,760

5,760
5,900

7,180
17,100

12,200
8 220
7,310
6,040
5,100

4,740

4,860
5,360
5 500
5,100

Apr.

6,040
5,620
5,100
5,240

5,500
5,900

7,470
7,920

9,580
7,920
6,180
5,900
6,740

7,170
7,320
6,600
6,040
6,320

7,020
7,170
7/920
8,670
8,980

9 420
9^880
9,720
9 KOf\

8,520

,

May.

8,220
8,680
9,420

11,100
11,900

12,500
10,400
9,580
9,420
9,120

8,820
8,680
7,920
7,020
7,020

7,480
7,180
7,780
7,180
6,040

7,020
8,080
8,080
6,600
5,240

4,620
4,620
5,360
6,880

7,780

June.

6,880
6,880
7,320
6,740
8,380

10,200
11,000
11,700
12,100
10,800

10,400
10,400
9,880
9,730

10,500

10,800
11,400
9,880
8,230
7 780

6,750
5,770
5,910
6,610
6,750

6,890
7,480
6,890
5,770
4,860

July.

4,740
4,510
4,400
4,510
4,980

5,110
,5,110
5,240
4,860
4,280

4,180
4,290
4,290
3,970

3,040
2,680
2,430
2,350
2,270

2,200
2,130
2,050
I ooft
1,790

1,730
1 CAA

1,350
1,170
1,030

Q14.

Aug.

O1 4

932
896
914
893

878
792

651
608

569
544
532
520
dOfi

474
452
420
410
OQQ

370
OCrt

341
OOQ

336

334
334
350
496
608
cnq

Sept.

452
420
399
379
321

298
272
257
244
227

214
201
189
177
167

160
157
155
158
147

144
100
188
325
298

261
233
213
195
178

NOTE. See p. 159 for daily-discharge table of Yosemite Power Co.'s canal.

Combined monthly discharge of Tuolumne River above La Grange dam and Yosemite 
Power Co.'s canal near La Grange, Cal., for the year ending Sept. 30, 1916.

Month.

April.....................................................

July  ...................................................

Discharge in second-feet.

Maximum.

17,100 
9,880 

12,500 
12,100 
5,240 

932 
452

Minimum.

4,060 
5,100 
4.620 
4,860 

914 
334 
100

Mean.

6,550 
7,240 
7,990 
8,490 
3,180 

560 
238

Run-off 
(total in 

acre-feet).

403,000 
431,000 
491,000 
505,000 
196,000 
34,400 
14,200

2,070,000

NOTE. See p. 160 for monthly discharge of Yosemite Power Co,'s cana.J,»       r    ..   $JK



SAN JOAQUIK RIVER BASIN. 147 

TTJOLUMNE RIVER NEAR LA GRANGE, CAL.

LOCATION. In the NE. i SE. i sec. 17, T. 3 S., R. 14 E., at La Grange.dam, about 1$ 
miles northeast of La Grange, Stanislaus County.

DRAINAGE AREA. 1,500 square miles.
RECORDS AVAILABLE. August 30, 1895, to September 30, 1916.
GAGE. Painted on rock ledge on right bank 80 feet above dam; read by F. A. Town- 

send. Zero of gage is at average elevation of crest of dam. Until March 31,1908, 
the station was at wagon bridge at La Grange.

DISCHARGE. Computed by means of weir formula from gage heights showing depth 
of water on crest of curbed masonry diversion dam. Coefficient was determined 
from current-meter measurements made at highway bridge at La Grange., cor 
rected to give discharge at dam. To obtain the total flow of Tuolumne River 
above La Grange dam it is necessary to combine the flow over the dam with the 
discharge of Modesto, Turlock/and Yosemite Power Co.'s canals.

CHANNEL AND CONTROL. River bed is composed of gravel and boulders. Dam is 
a permanent control.

EXTREMES OF DISCHARGE. Maximum stage during year, 8.0 feet at 5 p. m. March 20 
(discharge, 20,500 second-feet); minimum stage, no flow over dam; see footnote 
to daily-discharge table.

1907-1916: Maximum stage recorded, 16.45 feet, on the morning of January 
31, 1911; crest of flood from high-water mark on gage (discharge, 60,300 second- 
feet) ; no flow over dam for long periods every year.

DIVERSIONS. Modesto and Turlock canals divert at dam. Yosemite Power Co.'s 
Canal heads 13 miles above the dam and returns its water below the dam, about 
half a mile above the bridge at La Grange. There is also a diversion from South 
Fork of Tuolumne River at Harden Ranch for irrigation.

REGULATION. At low water the small amount of storage behind La Grange dam 
affects the flow.

ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined. 
Gage read to half-tenths twice daily. Daily discharge ascertained by applying 
mean daily-gage .height to rating table. Records good.

The combined record of river and canals is affected by seepage through dam 
and from canals, by the small amount of water that is occasionally spilled from 
canals at the waste gates above the gaging stations, and by the water discharged 
through the ports and sandgates in the dam during periods of the year. The 
records at the new station, 3$ miles above La Grange dam, are much more accurate, 
especially during low water. See record of combined flow of Tuolumne River 
above La Grange dam near La Grange, page 146. The following record is pub- 

  lished for Comparative purposes.
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Daily discharge, in second-feet, of Tuolumne River over dam near La Grange, Cal.,for the
year ending Sept. 30, 1916.

Day.

1...........................
2...........................
3...........................

5...........................

6...........................
7...........................
8...........................
9 f
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20. ..........................

21...........................
22...........................
23...........................
24.....................?.....
25...........................

26...........................
27...........................
28. ..........................
29...........................
30. ..........................
31

Dec.

685
229

2,280
530

115

Jan.

120
6,440
1,110

838
370
530

4,470
5,670

1,740
1,180

905
1,340
1,660

1,040
7,800

11,400
5,180
3,370

2,180
1,500
2,560
5,420
8,930

4,940
10,100
5,920
4,240
2,950
2 Ann

Feb.

1,740
1,740
2,000
5,180
6,440

3,800
3,160
2,560
2,180
2,180

2,560
2,560
2.460
2,370
2,370

2,560
2,560
2,560
2,560
2,560

3,160
2,750
2,180
1,830
1,740

1,830

4,940
4,940

Mar.

5,420
3.580
3,160
3,370

14,600

5,420
4.020
3.160
3,370
4,240

4,470
4,700
5,180
5,180
4,700

4,700
4,700
5,180
6,180

15,400

11,100
7,240
6,440
4,940
4,240

3,800
3,800
4,240
4,240
4,240
3,800

Apr.

4,020
4,700
4,240
3,800
3,800

4,020
4,240
4,700
5,420
6,180

7,800
5,420
4,020
3,800
4,470

5,180
5,180
4,240
3,580
3,580

4,240
4,470
5,180
5.920
6,180

6,700
6,970
6,700
6.700
5,670

May.

5,180
5,670
6,440
8,360
8,930

9,510
7,240
6,440
6,440
6,180

5,670
5,670
5,180
3,800
4,020

4,470
4.240
4,470
4,020
2,950

3,800
4,940
4.700
3,580
2,180

1,500
1,420
2,090
3,800
4,700
4,700

June.

3,800
3,800
4,020
3,580
5,180

7,240
8,080
8,640
8,930
7,800

7,240
7,520
6,970
6,440
7,240

7,800
7,800
6.700
5,180
4,700

3,370
2, 400
2,560
3,370
3,370

3,370
4,240
3,800
2, 560
1, 830

July.

1,660
1,500
1,500
1,420
1,830

2,000
2,000
2,090

1,340

1,260
1,340
1,340
1,040

878

772
443

55

Sept.

81

\

NOTE. No flow over dam Oct. 1 to Dec. 3, Dec. 6-13, Dec. 17 to Jan. 2, July 19 to Sept. 24, and Sept. 26-30.

Monthly discharge of Tuolumne River over dam near La Grange, Cal.,for the year ending
Sept. 30, 1916. '

Month.

April.....................................................
\f o V

July.....................................................

Discharge in second-feet.

Maximum.

0 
0 

2,280 
11,400 
6,440 

15,400 
7,800 
9,510 
8,930 
2,090 

0 
81

15,400

Minimum.

0 
0 
0 
0 

1,740 
3,160 
3,580 
1,420, 
1,830 

0 
0 
0

0

Mean.

0 
0 

124 
3,420 
2,940 
5,450 
5,040 
,4,910 
5,320 

784 
0 

2.7

2,330

Run-ofl 
(total in 

acre-feet).

0 
0 

7,620 
210,000 
169,000 
335,000 
300,000 
302,000 
317,000 
48,200 

0 
161

1,690,000
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Combined daily discharge, in second-feet, of Tuolumne River and three canals near La 
Grange, Cal.,for the yew ending Sept. SO, 1916.

Day.

1....... .......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18........'......
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26...'...........
27..............
28..............
29..............
30..............
31..............

Oct.

83 
83 
83 
83 
83

83 
83 
83 
83 
81

79 
79
77
77 
77

77 
77 
77 
77 
77

77 
76 
76 
76 
76

76 
76 
76 
76 
76 
76

Nov.

73 
73 
70 
62 
62

62 
62 
62 
62 
62

62 
62 
62 
62 
62

62 
62 
62 
62 
62

62 
62 
62 
62 
62

62 
62 
62 
2.5 

62

Dec.

62 
62 
62 
732 
291

62 
62 
62 
62 
62

62 
62 
62 

2,320 
530

159 
62 
62 
62 
62

10 
62 
62 
62 
62

62 
62 
62 
62 
62 
62

Jan.

62 
62 
167 

6,470 
1,170

894 
426 
586 

4,530 
5,700

1,770 
1,240 
967 

1,400 
1,700

1,090 7,840' 

11,400 
5,180
3,430

2,250 
1,570 
2,610 
5,460 
8,950

8.970 
10,100 
5,970 
4,290 
3.000 
2,240

Feb.

2,020 
1.890 
2,150 
5,270 
6,440

3,860 
3,280 
2,690 
2,450 
2,460

2,840 
2,840 
2,750 
2,660 
2,610

2,780 
2,850 
2,780 
2.850
2,850

3,450 
3,000 
2,500 
2,190 
2,070

2,220 
6,060 
5,350 
5,370

Mar.

5,890 
4,030 
3,640 
3,840 
15,000

5,870 
4,490 
3,570 
3,840 
4,710

5,170 
5,470 
5,900 
5,650 
5,170

5,300 
5,390 
5,650 
6,650
15,800

11,500 
7,620 
6,860 
5,470 
4,820

4,330 
4,230 
4,720 
4,940 
5,000 
4,600

Apr.

4,860 
5,580 
5,160 
4,760 
4,770

5,000 
5,310 
5,860 
6,690 
7,600

9,300 
7,000 
5,610 
5,500 
6,240

6,980 
7,080 
6,300 
5,760
5,800

6,510 
6,770 
7,250 
8,150 
8,540

9,080 
9,380 
9,120 
9,180 
8,170

May.

7,710 
8,200 
8,970 
10,900 
11,500

12.000 
9,800 
9,000 
9,000 
8,740

8,180 
8,230 
7,720 
6,330 
6,550

7,020 
6,800 
7,060 
6,580
5,540

6,390 
7,530 
7,290 
6,140 
4,770

4,090 
3,980 
4,680 
6,390 
7,290 
7,290

June.

6,360 
6,360 
6,610 
6,140 
7,800

9,830 
10,700 
11,200 
11,600 
10,400

9,830 
10,100 
9,560 
9,000 
9,830

10,400 
10,400 
9,250 
7,700
7,260

5,930 
5,020 
5,120 
5,860 
5,870

5,870 
6,740 
6,300 
5,090 
4,330

July.

4,160 
3,990 
3,970 
3,860 
4.330

4,410 
4,410 
4,520 
4,190 
3,670

3,590 
3,670 
3,670 
3,370 
3,210

3,130
2,770 
2,460 
2,370
2,400

2,350
2,280 
2,150 
2,170 
2,000

1,930
'1,670 
1,500 
1,280 
1,100 
958

Aug.

927 
938 
927 
938
924

897 
809 
724 
659 
612

583 
538 
534 
510 
482

463 
441 
411 
375 
374

331
320 
302 
300 
299

299 
293 
292 
385 
532 
535

Sept.

437 
355 
352
368 
348

297 
261 
244 
230 
172

170 
166 
143 
130 
50

50 
50 
50 
50 
50

50 
6.5 
74 
74 
156

74 
74 
74 
74 
74

NOTE. Observer reported: Oct. 1-6, one port open; Oct. 7 to Nov. 3, ports closed; Nov. 4-19, ports open; 
Nov. 20, ports closed at 8.30 p. m.; Nov. 21, ports closed; Nov. 22-28, ports open; Nov. 29, ports closed; Nov. 
30, ports opened at 10 a. m. (remained open until July 14); Dec. 7-12, Turlock spillway open; July 15-24, 
ports closed; July 25-27, por-ts open; July 28, ports closed; July 29, ports open; July 30 to Aug. 4. ports closed; 
Aug. 5, ports open; Aug. 6 to Sept. 15, ports closed; Sept. 16-30, one port open; Sept. 26, water dripping over 
dam. See page 161 for daily discharge table of Modesto canal, page 162 for that of Turlock canal, and page 
159 for that of Yosemite Power Co.'s canal.

Monthly discharge of Tuolumne River and three canals near La Grange, Cal.,for the year
ending Sept. SO, 1916.

[Drainage area, 1,500 square miles.]

Month.

October...........................

March

May..............................

July..............................

Discharge in second-feet.

Maximum.

83 
73 

2,320 
11,400 
6,440 

15,800 
9,380 

12,000 
11,600 
4,520 

938 
437

15,800

Minimum.

76 
2.5 

10 
62 

1,890 
3,570 
4.760 
3.980 
4,330 

958 
292 

6.5

2.5

Mean.

78.7 
61.0 

180 
3,600 
3,190 
5,970 
6,780 
7,470 
7,880 
2,950 

547 
157

3,230

Per 
square 
mile.

0.052 
.041 
.120 

2.40 
2.13 
3.98 
4.52 
4.9S 
5.25 
1.97 
^.365 
.105

2.15

Kun-off.

Depth in 
inches on 
drainage 

area.

0.06 
.05 
.14 

2.77 
2.30 
4.59 
5.04 
5.74 
5.86 
2.27 
.42 
.12

29.36

Total in 
acre-feet.

4,840 
3.630 

11.100 
221,000 
183,000 
367,000 
403,000 
459,000 
469,000 
181,000 
33,600 
9,340

2,350,000
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FALLS CREEK NEAR SEQUOIA, CAL.

LOCATION. In the NE J sec. 3, T. 1 N., R. 20 E., in Yosemite National Park, 300 
feet above Branch to Tueeulala Falls, one-fourth mile above Wapama Falls, and 
13 miles northeast of Sequoia, Tuolumne County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 22, 1915, to September 30, 1916.
GAGE. Stevens water-stage recorder in reinforced concrete house on masonry well 

on right bank.
DISCHARGE MEASUREMENTS. Made from cable 400 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of broken boulders; rough. Channel 

straight above and below station. Control is ledge of rock 75 feet below gage. 
Banks not subject to overflow. Point of zero flow, gage-height, 0.4 foot.

EXTREMES OF DISCHARGE. Maximum stage during period from water-stage recorder, 
5. 2 feet from 7 to 11 a. m. June 9 and from 6 to 10 a. m. June 17 (discharge, 996 
second-feet); minimum stage from water-stage recorder, 0.98 foot, November 22 
(discharge, 1.5 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined above 

10 second-feet. Daily discharge ascertained by applying to rating table mean 
daily gage height determined by inspecting gage-height graph, or, for days of 
considerable fluctuation, by averaging hourly discharges. Records excellent 
except for extremely low stages, for which the rating curve has not been well 
defined.

Discharge measurements of Falls Creek near Sequoia, CaL, during the year ending Sept.
SO, 1916.

Date.

Nov. 27

7 
Feb. 19

23
Mar. 9

22
Apr. 3 

10 
26

Made by 

.....do................

.....do................

.....do................

.....do................ 

.....do................ 

.....do................

Gage 
height.

Feet. 
1.23
1.10
1.94 
2.54
2.43
2.66
2.98
2.98 
3.52 
4.10

Dis 
charge.

Sec.-fl.
3 D

2 O

23 
Qfl
70

118
182
188 
348 
524

Date.

May 10
22

June 9 
9

22
July 22

14
Sept. 18 

23

Made by 

Lasley Lee. ..........

H.M.Stafford.......
.....do................
.....do................ 
.....do................ 
.....do................

height.

Feet. 
4.05
4.06
5.11 
5 00
3.80
2.01
2.31
1.96 
1.24
1.74

Dis 
charge.

Sec.-ft. 
503
516
967
884
429
187
63
31 
1.7 

15
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Daily discharge, in second-feet, of Falls Creek near Sequoia,, Cal., for the year ending
Sept. 30, 1916.

Day.

1. .........
2. .........
3..........
4..........
5.. ..:.....

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Nov.

1.5
1.6
2.4
2.7

2.7
3.6
9 Q

2.6
2.4

Dec.

t> 0

9 A
Oi>

31
99

30
OH
9*1

22
18

14
19

34
31
22

'21

20
20
18
16

17
25
27
26
24

18
15
1 *\

17
15
13

Jan.

15
26
64
60
40

41
46
142
119
82

95
104
78
64
54

46
301
247
168
119

91
71
90
66
61

61
56
61
70
78
7Q

Feb.

78
77
64
61
55

51
47
47
47
67

86
77
76
71
86

104
104
104
95
104

106
82
74

. 70
72

88
84
66
64

Mar.

56
55
51
55
58

71
86
104
114
151

180
203
222
211
224

247
269
266
292
404

238
203
178
138
125

140
157

200
185
188

Apr.

236
233
211
OQrt
OOA

247
(VJK

318
346
404

AJQ

oon

264
070

330

362
occ

306
275
nan

352
QQ1

K-IO

549

568
587
CftQ

549
457

May.

423
487
687
724
766

766
  549
512
530
512

494
480
416
372
359

457
410
480
372
315

407
494
480
372
278

233
258
QiQ

512
587
512

June.

446
460
512
433
684

810
832
877
900
788

766
788
788
745
832

877
877
745
625
606

494
426
494
568
568

606
664
568
420
384

July.

391
327
368
381
429

429
440
443
397
340

359
362
349
321
264

233
211
188

' 188
188

180
164
164
151
144

123
110
90
71
61
58

Aug.

59
59
59
58
56

50
43
40
35
32

30
29
28
26
25

23
21
19
17
15

14
13
13
14
15

15
18
28
44
45
95

Sept.

31
25
22
18
15

12
10
8.5
7.2
6.6

5.7
5.2
5.0
4.7
4.2

3.8
3.6
3.5
3.3
3.2

3.3
12
14
15
12

9.5
7.5
6.3
5.1
7.0

Monthly discharge of Falls Creek near Sequoia, Cal., for the year ending Sept. 30, 1916.

Month.

November 22-30 ....................".....................

January..................................................

March ....................................................

May. .............. ....................................
June.....................................................
July.....................................................
August...................................................

The period. ........................................

Discharge in second-feet.

Maximum.

3.6 
34 

301 
106 
404 
587 
766 
900 
443 

59 
31

Minimum.

1.5 
2.3 

15 
47 
51 

211 
233 
384 

58 
13 
3.2

Mean.

2.49 
20.4 
86.9 
76.1 

169 
364 
468 
653 
256 
31.5 
9.64

Run-off 
(total in 

acre-feet).

44 
1,250 
5,340 
4,380 

10,400 
21.700 
28,800 
38,900 
15,700 
1.940 

574

129,000

CHERRY CREEK NEAR SEQUOIA, CAL.

LOCATION. In the SW. J sec. 28, T. 2 N., R. 19 E., in Stanislaus National Forest, at 
abandoned sawmill camp, 3 miles by trail from Lake Eleanor, and about 13 miles 
north of Sequoia, Tuolumne County.

DRAINAGE AREA. 114 square miles J (above dam site in sec. 5, T. 1. N., R. 19 E.).
RECORDS AVAILABLE. April 1, 1909, to September 30, 1916.
GAGE. Gurley printing water-stage recorder on right bank 800 feet above site of old 

suspension bridge. Original gage was a Lietz graph water-stage- recorder at 
the bridge. It was moved upstream to present site (new datum) October 22, 
1913; and replaced by the present gage (same datum), November 30, 1914.

DISCHARGE MEASUREMENTS. Made from cable 800 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of fine gravel and sand; shifts slightly. 

Control is a solid rock dike except at right bank, where it is gravel and small

1 Freeman, J. R., The Hetch Hetchy water supply for San Francisco, p. 24,1912.
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boulders. Channel is straight above and curved to right below.   Left bank high; 
right bank fairly high and probably not subject to overflow. Zero flow, gage 
height 0.4 foot.

EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage recorder, 
9.9 feet from 3 to 3.45 p. m. January 17 (discharge, determined from extension 
of rating curve, about 5,400 second-feet); minimum stage from water-stage 
recorder, 0.72 foot, November 1 to 6 (discharge, 0.5 second-foot).

1910-1916: Maximum mean daily discharge, 7,000 second-feet January 30, 1911 
(maximum stage unknown); no flow September 6-12, 1910.

ICE. Stream freezes over at gage but not at control. Stage-discharge relation proba 
bly not affected by ice.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

3,000 second-feet. Daily discharge ascertained by applying to rating table mean 
daily gage height determined by averaging the readings for the day or, for days 
of considerable fluctuation, by averaging the hourly discharge. Records excel 
lent. See footnote to daily-discharge table.

Discharge measurements of Cherry Creels near Sequoia, Cal., during the year ending Sept.
30, 1916.

Date.

Oct. 30
Dec. J2
Feb. 25

26
Mar. 20
Apr. 27

Made by 

.....do................

Gage 
height.

Feet. 
0.73
1.70
2.60
3.30
5.64

Dis 
charge.

Sec.-ft. 
0.5

39
232
455

1,540
1,380

Date.

July 27
Aug. 12
Sept. 8

25

Made by 

C. P. Firestone.......
HarJowe M. Stafford.
.....do................
.....fo....... .........
.....do................

Gage 
height.

feet. 
4.28
6.38
2.59
1.86
1.36

Dis 
charge.

Sec.-ft. 
876

2,080
229
52
16
to

Daily discharge, in second-feet, of Cherry Creel: near Sequoia, Cal., for the year ending
Sept. SO, 1916.

Day.

2........-.----

6.. .......... .-
7..............
8. ...... -------
Q10..............

19

13..............

16..............
17........:.....
18..............
1Q

20..............
21..............
22..............
23..............
24..............
OC

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1.4
1.2
1.1
.9
.8
.6
.6
.6
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5

Nov.

0.5
.5
.5
.5
.5
.5
.5
.6
1.5
2.0
13
10
6.4
5.5
3.6
4.6
6.7
8.2
8.2
7.4
7.0
6.7
6.1
9.0

18
16
26
14
9.0
6.7

Dec.

5.8
7.4

333
139
97
105
103
86
72
56
46
40

101
128
64
60
77
74
62
57
64
97
106
103
90
64
51
60
59
47
S3

Jan.

43
59
200
88
88
86
88
156
275
167
142
126
126
131
118
103

2,450
1,880

913
466
302
216
265
226
200
167
156
144
139
144
144

Feb.

147
150
150
133
133
142
156
153
162
189
217
226
235
256
272
289
298
306
318
348
324
287
239
226

362
391
252
226

Mar.

191
173
167
179
213
185
191
272
436
544
653
695
716
653
653
695
695
802

1,340
1,730
'780

632
540
417
9Q-1

CAA

592
Ktro

Apr.-

716
737
632
632
674
737
846
982

1,080
1,220
1,330
846
716
824

1,030
1,030
1,000
802
824
982

1,080
1,130
1,300
1,380
1,440
1,550
1,560
1,470
1,360
1,150

May.

1,200
1,380
1,680
2,020
2,250
1,960
1,380
1,440
1,440
1,360
1,330
1,280
1,050
1,000
1,120
1,250
1,250
1,300

959
959

1,360
1,380
1,180
868
653
612
802

1,120
913

1,440
1,280

June.

1,150
1,220
1,300
1,470
1,960
2.100
2,250
2,330
2,180
1,880
1,880
1,880
1,750
1,820
2,020
2,100
1,960
1.560
1,380
1,280
1,080
1.000
1,120
1,220
1,220
1.280
 1,360
1 1 t\fl

936
846

July.

846
780
802
824
890
868
890
868
780
716
737
737
695
632
540
474
428
391
376
373
348
319
qi o

289
070

242
220
191
158
1 OQ

Aug.

113
110
106
101
97
90
81
72
66
60
55
52
50
47
44

43
40
37
35
33
30'28

26
9c

24
24
Qf)

70
42
42
OQ

Sept.

34
31
28
26
24
22
20
18
16
15
14
13
12
11
10

8.6
Q 0

7.4
7.0
6.4
6.1

dQ
O.J

14
 10

10

12

11

NOTE. No record Oct. 2-5, Feb. S-15 and 17-23; discharge estimated.
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Monthly discharge of Cherry Creek near Sequoia, Cal.,for the year ending Sept. SO, 1916.

Month.

October. .................................................
November ............. \...J...................... *......
December. ...............................................

April.....................................................

June........................:............................

September ...............................................

Discharge in second-feet.

Maximum.

1.4 
26 

333 
2,450 

391 
1,730 
1,560 
2,250 
2,330 

. 890 
113 
49

, 2,450

Minimum.

0.6 
.5 

5.8 
43 

133 
167 
632 
612 
846 
118 
24 
6.1

Mean.

0.60 
6.66 

80.6 
316 
235 
554 

1,040 
1,270 
1,560 

524 
55.2 
17.1

.51 470

Run-off 
(total in 

acre-feet).

37 
396 

4,960 
19,400 
13,500 
34,100 
61,900 
78,100 
92,800 
32,200 
3,390 
1,020

342,000

ELEANOR CREEK NEAR SEQUOIA, CAL.

LOCATION. In the SW. | sec. 3, T. 1 N., R. 19 E., in Yosemite National Park, one- 
third mile below Lake Eleanor dam site, 1| miles below Lake Eleanor, and 11 
miles north of Sequoia, Tuolunine County. '

DRAINAGE AREA. 79 square miles l (above dam site in sec. 3, T. 1 N., R. 19 E.).
RECORDS AVAILABLE. November 20, 1909, to September 30, 1916.
GAGE. Lietz water-stage recorder in wooden house on reinforced concrete wall on 

right bank. Previous to November 13, 1915, recorder was 1 mile upstream on 
right bank, a short distance below a vertical staff in two sections, which was 
probably the original gage.

DISCHARGE MEASUREMENTS. Made from cable 75 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders; control of large boulders, 

ledge, and concrete wall for low water. &ero flow, gage height, 0.9 foot. Chan 
nel straight above and below. Banks not subject to overflow. . '

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder, 
6.3 feet at 3.15 p. m. March 20 (discharge, 1,610 second-feet); minimum stage, 
from water-stage recorder, 0.87 foot (old location) October 14-20 (discharge, 
0.05 second-foot).

1910-1916: Maximum stage recorded, 13.1 feet January 30, 1911 (discharge, 
5,000 second-feet); no flow September 8-14, 1910.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. 

Daily discharge ascertained by applying to rating table mean daily gage height 
determined by inspecting gage-height graph or, for days of considerable fluctua 
tion, by averaging bihourly discharges. Records excellent. See footnote to 
table of daily discharge.

i Freeman, J. R., The Hetch Hetchy water supply for San Francisco, p. 24,1912.
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Discharge measurements of Eleanor Creek near* Sequoia, Cal., during the year ending
Sept. 30, 1916.

Date.

Oct. 31
Nov. 2

30
Dec. 4

4
5
7

19

16
oo

Jan. 4
11
1 ft

20
21

Feb. 18

Made by 

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

C. P. Firestone. ......
.....do...............
.....do...............

.....do...............

Gage 
height.

Feet. 
a 0.90

1.01
1.07
1 49
1.52
1.65
1.81
1.92
1 aa
2.37
2.27
2.67
1 4n

4.47

3.68

Dis 
charge.

Sec.-ft. 
0.1
.1

7 9
8 1-

10

91
97
9Q

64
KO

90
ooc

1,160
573
IAQ
o/io

Date.

 pah 90

Mar. 11
13
15
91

1 91

22
Apr. 10

97

July 26
30

Aug. 11
21

Sept 9
21
91

Made, by  

C. P. Firestone.......

C. P. Firestone.......

C. P. Firestone.......
H.M. Stafford. ......
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............
.....do...............

Gage 
height.

Feet. 
3.72
4.14
4.66
4.52
5.78

4 Qfi
5.28
5.46
5.87
2.80
2.51
1.99
1.72
1.51
1.26
1.25

Dis 
charge.

Sec.-ft. 
306
436
654
598

1,220
1.110

785
on

1,090
1,360

105
77
33
12
o 7
3.7
3.3

o At old site abandoned Nov. 13,1915. 
t

Daily discharge, in second-feet, of Eleanor Creek near Sequoia, Cal., for the year ending
Sept. 30, 1916.

Day.

1. .............

4..............
6..............

6..............
7..............
a
9..............
10..............

11..............
12..............
13..............
14..............
15.... ..........

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

0.2
.1
.1
.1
.1

.i

.1

.1

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.1

.1

.1

.1

.1

.1

.1

.1

.1

Nov.

0.1
.1
.1
.1
.1

.1

.1

.2

.3

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

Dec.

0.2
.2
1.2
8.0
12

16
20
23
26
29

30
31
34
58
61

61
60
59
56
52

51
50
52
54
57

58
56
53
52
50
47

Jan.

46
48
67
92
94

92
88
98
163
268

223
205
186
172
162

148
384

1,090
838
585

398
309
312
306
288

254
236
212
186
168
160

Feb.

160
160
158
160
162

156
. 153
150
147
155

182
209
218
226
247

262
279
294
306
324

360
342
300
267
260

291
357
339
306

Mar.

279
252
228
223
249

234
221
218
260
345

465
585
675
652
608

608
630
698
845

1,420

1,150
795
630
505
420

392
406
440
513
545
513

Apr.

549
630
585
561
569

585
652
745
870
952

1,150
898
675
630
720

820
845
745
675
698

795
845
898
980

1,010

1,060
1,060
1,040
1,010
925

May.

870
925
930

1,150
1,240

1,270
1,040
925
898
870

845
820
745
675
652

698
698
720
675
608

630
675
698
630
529

458
440
493
585
698
698

June.

630
585
608
577
652

770
845
870
870
795

720
720
698
675
698

720
698

. 652
565
513

454
402
378
388
398

406
423
412
370
327

July.

306
291
276
273
273

285
297
306
303
282

270
267
265
254
234

216
194
178
167
156

148
144
137
131
120

113
105
93
81
75
68

Aug.

63
60
55
49
46

44
42
38
36
32

30
29
27
26
24

22
21
20
18
18

16
16
15
14
13

12
12
14
13
13
12

Sept.

13
12
12
11
11

10
10
9 7
8.7
8.2

7.5
7.1
6.6
6.4
6.0

5.4
4.9
4.5
4.3
3.9

3.3
4.7
5.1
4.9
4.7

4.3
4.3
4.3
4.5
4.9

NOTE. No gage-height record Dec. 8, Jan. 9,10,19, 28-30, and Feb. 1; discharge estimated.
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Monthly discharge of Eleanor Creek near Sequoia, Cal., for the year ending Sept. SO, 1916.

Month.

March...................................................
April....................................................
May.....................................................

July.....................................................
August

The year...... ....................... ..............

Discharge in second-feet.

Maximum.
0.2 
.3 

61 
1.090 

360 
1.420 
1,150 
1,270 

870 
306 
63 
13

1,420

Minimum.

0.05 
.1 
.2 

46 
147 
218 
549 
440 
327 

68 
12 
3.3

.05

Mean.
0.081 
.19 

39.3 
254 
239 
516 
806 
769 
594 
204 
27.4 
6.91

283

Run-off 
(total in 

acre-feet).
5 

11
2,420 

15,600 
13,700 
31,700 
48,000 
47,309 
35,300 
12,500 
1.680 

411

200.000

EVAPORATION FROM LAKE ELEANOR NEAR SEQUOIA, CAL.

LOCATION. In sec. 35, T. 2 N., R. 19 E., in Yosemite National Park and about
12 miles north of Sequoia, Tuolumne County. 

RECORDS AVAILABLE. February 27, 1915, to September 30, 1916. 
EQUIPMENT. Evaporation pan is 48 inches in diameter, 10 inches deep, hung by

four turnbuckles in a raft of cedar logs. Raft is anchored about 1,000 feet from the
nearest shore. 

METHOD. Observations made several times a week by an engineer who measures
the amount of water he adds to or takes out of the pan in order to bring the water
surface in the pan to the point of a metal cone set at its center. The water added
or taken out is measured in a small can, the cubical content of which is known.
Nunlber of cans is reduced to depth in inches and that, corrected by the amount
of precipitation, gives amount of evaporation. 

ELEVATION. About 4,700 feet above sea level.

Total evaporation in inches, since last day recorded, of Lake Eleanor near Sequoia, Cal., 
for the year ending Sept. SO, 1916.

Day.

1..............
2.............. 
31......'.....-.
4..............
5..............
6..........---.
7..............

g10..............
11..............
12..............
11
14..............
15..............

17..............
ist
19..............
OA

21...........".-
22 ............
23..............
94

25..............
26..............
27..............
Ofi

29 ......
30..............
31..............

Total for

Oct.
(«)

"6." 57"

.36

.39

.79

QO

.69

.41

1.00
.20

K OQ

Nov.

0.21

.67

.09

.67

1
1.75

.64

.65

4 68

Dec.

0.50

1.56

.49

6.48

3.03

Jan.

60.72

.20

.25

6.64

1.81

Feb.

61.80

1.80

Mar.

60.75

.18

.20

.06

.32

.18

6.12

1.81

Apr.

"6." 34'

6.36

.15

.03

6.27

.24

.41

.35

.44

.15

2.74

May.

0.12

.24

.21

.38

.80

.51

.27

.13

.22

.27

.44

3.59

June.

0.30

.59

.30

.41

.24

.44

.47

.47

.59

.38

.47

.30

4.96

July.

0.27

.38

.56

.44

.65

.47

.74

.38

.50

.75

.53

.81

.59

7.07

Aug.

"6." 88'

.59

.74

.62

.55

.59

.75

.47

.49

.53

Sept.

.......

(«)

O ^n

QO

.28

6.54

c.53

c.33

6.12

 6.45

c.28

c.15

« Record started. " « Subject to some error due to improvised equiptaent. 
6 Estimated by engineer of Survey residing at Lake Eleanor.
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, SOUTH FORK OF TUOLUMNE RIVER NEAR SEQUOIA, CAL.

LOCATION. In the NW. \ sec. 31, T. 1 S., R. 19 E., at highway bridge at Harden
ranch 600 feet above Hazel Green Creek, 1 mile above intake of Golden Rock
ditch, aid 3 miles west of Sequoia, Tuolumne County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. January 11, 1914,-to September 30, 1916. 
GAGE. Vertical staff fastened to downstream end of right abutment of bridge; read

by J. J. Scofield.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and boulders; apt to shift during

high water. Banks are high but right bank may be overflowed at extrefa%y
high water. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 6.8 feet during
morning of January 17 (discharge, determined from extension of rating curve,
about 2,560 second-feet); minimum stage recorded, 1.20 feet October 7 to 11 and
October 21 to November 8 (discharge, 8.7 second-feet). 

1914-1916: Maximum stage recorded, 8.0 feet at 7 a. m. and 5 p. m. January 25,
1914 (discharge determined from extension of rating curve, about 3,510 second- 
feet); minimum stage recorded, 1.20 feet during periods in the falls of 1914 and
1915 (discharge, 8.7 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water January 17. Rating 

curve used before that date, well denned below 400 second-feet, Extended 
above; curve used after January 17 well denned between 50 and 400 second-feet; 
both curves the same above 160 second-feet. Gage read to tenths twice daily; 
during low water to half-tenths. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good except for discharge above 400 
second-feet and for periods during which gage was not read (see footnote to daily- 
discharge table) for which they are considered fair.

COOPERATION. Gage-height record furnished by Yosemite Power Co.

The following discharge measurement was made by Charles Leidl: 
May 17, 1916: Gage height, 2.98 feet; discharge, 283 second-feet.
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Daily discharge, in second-feet, of South Fork &f Tuolumne River near Sequoia, Cal.,for 
the year ending Sept. 30, 1916.

Day.

1..............
2..............
3..............

5..............

-6..............
7..............
8..............
9..............

10- ........... --

11..............

13..............

15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..:...........
25..............

28..............
97 >

28..,....*.....
29..............
30...............
31..............

Oct.

13
13
10
10
10

10
8.7
8.7
8.7

8.7
13
13

13

13
13
13
13
13

8.7
8.7
8.7

8.7

8.7
8.7
8.7
8.7
8.7
8.7

Nov.

8.7
8.7
8.7
8.7
8.7

8.7
8.7
8.7
16
19

19
13
13
13
19

19
13
13
13
13

13
13
13
19
19

19
19
19
19
19

Dec.

13
16
38
53
53

26
26
26
26
19

19
19
96
82
53

30
26

26
19

19
19
19
19
19

26
Oft

26
26
26
26

Jan.

26
43

121
182
89

48
34
89
232
43

34
34
34

53

53

150

102
Qi

322

ICO

182
182

Feb.

94
102
102
130
139

120
102
102
102

102

160
160
160

160
160
160
182

260

171

290
Q34

260

Mar.

260
290
206
491
804

470
260
232
260

339

374

322
QKft

1,540

627
491

oca

Oon

oon

322

Apr.

356
392
306

290

290
339

370
^ifl

565
4S5

310

430

350
285

310

335
qcn

415
370

May.

320

335

400

390
395
420
340
370

315

320
9Qfl

290

284

245
260

255

300

230
OOA

290
oon
232
232

June.

232
206
206
206
206

206
194
194
194
182

182
182
171

171

160
160
139
120
120

102
102
102
94
94

85
85
78
70
70

1

Jury.

70
70
70
56
56

56
44
44
44

34
34
34
34
26

26
26
26
26
26

26
26
26

26

20
20
20
20
20
20

Aug.

20
20
20
20
20

20
20
20
20
20

15

15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

Sept.

15
15
15
iq

13

13
13
13
13
iq

13
10

13
19
19

19

12
11
11
11

11
20
18
15
15

15
 IO

13
13
13

NOTE. Discharge Apr. 8 to May 16 and May 18-27 estimated by comparison with the difference 
between the combmed discharge of Tuolumne River below Hetch Hetchy dam site, Eleanor Creek, and 
Cherry Creek, and the discharge of Tuolumne River near Buck Meadows, which is below mouth of South 
Fork; also by comparison with records of flow for South Fork near Buck Meadows. Discharge, Aug. 
31 and Sept. 1, interpolated.

Monthly discharge of South Fork of Tuolumne River near Sequoia, CaL, for the year
ending Sept. 30, 1916.

Month.

April.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

13 
19 
96 

2,190 
531 

1,540 
565 
420 
232 

70 
20 
20

2,190

Minimum.

8.7 
8.7 

13 
26 
94 

206 
285 
220 

70 
20 
15 
11

8.7

Mean.

10.4 
14.2 
30.4 

229 
172 
402 
354 
306 
149 
35.4 
16.6 
13.4

144

Run-off 
(total in 

acre-feet).

639 
845 

1,870 
14,100 
9,890 

24,700 
21,100 
18,800 
8,870 
2,180 
1,020 

797

105,000
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SOUTH FORK OF TUOLUMNE RIVER NEAR BUCK MEADOWS,! CAT,.

LOCATION. At the South Fork trail bridge, in Stanislaus National Forest, one-fourth 
mile above junction with Tuolumne River, and about 2 miles northeast of Buck 

* Meadows, Mariposa County. The Middle Fork enters about 2$ miles above the 
station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 13, 1910, to September 30, 1916 (fragmentary).
GAGE. Inclined staff fastened to a large boulder on right bank about 600 feet above 

trail bridge; read by J. R. Goldsworthy. Previous to May 19, 1914, gage was 
a vertical staff on middle pier of bridge at downstream end, and at same datum.

DISCHARGE MEASUREMENTS. Made from cable 20 feet above bridge or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; very rough; fairly 

permanent.
EXTREMES OF STAGE. 1910-1916: Maximum stage recorded, between 8 and 10 feet 

January 25,1914. A camper at the bridge said that on that date the water touched 
the under stringers of the foot-bridge. Minimum stage recorded, 0.35 foot August 
24, 1912.

ICE. Stage-discharge relation probably affected by ice.
DIVERSIONS. At Harden ranch, 7 miles above the mouth, water is diverted for irri 

gation.
REGULATION. A small amount of storage is developed at Harden ranch.
ACCURACY. Stage-discharge relation has not changed in several years. Rating 

curve well denned. Gage read to half tenths. Daily discharge ascertained by 
applying gage height to rating curve. Records excellent but fragmentary.

COOPERATION. Gage-height record furnished by city of San Francisco, through M. 
M. O'Shaughnesay, city engineer. ,

Discharge measurements of South Fork of Tuolumne River near Buck Meadows, Cal. t 
during the year ending Sept. SO, 1916.

Date.

Oct. 27
May 1

1 S

Mad 3 by Gage 
height.

Feet.

5.77
5.75

Dis 
charge.

Sec.-ft. 
12

724
761

Date. Made by  

.....do................

.....do................

Gage 
height.

Feet. 
4.84
3.80
2.65

Dis 
charge.

Sec.-ft.
ofin

106
14

Daily discharge, in second-feet, of South Fork of Tuolumne River near Buck Meadows, 
Cal.,for the year ending Sept. 30, 1916.

Day.

2.. .......
3.........

6.........
7.........

9.........
10.........

Apr. May.

790

1,060

985

1,060

June.

635

685

915

635

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

Apr. May.

790

735

685
760

615

June.

590

480

365

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

i

915

May.

735
=;on

525

685

June.

300

*270

245

205

i Formerly published as "near Groveland."
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YOSEMITE POWER CO.'S CANAL NEAR LA GRANGE, GAL.

LOCATION. In the SW. \ sec. 16, T. 3 S., R. 14 E., at the short flume opposite La 
Grange dam, just above waste gate, about three-fourths mile above power house, 
II miles northeast of La Grange, Stanislaus County; and about 13| miles below 
intake on Tuolumne River.

RECORDS AVAILABLE. 1908 to September 30, 1916 (not complete). 
GAGE. Enameled vertical staff on right side of flume near upper end;- read by H. T.

Sackett:
DISCHARGE MEASUREMENTS. Made in flume just below gage. 
CHANNEL AND CONTROL. Rectangular ditch excavated mostly in shale rock. 
EXTREMES OP DISCHARGE. 1910-1916: Maximum discharge recorded, 68 second- 

feet most of summer of 1916; no flow during periods of every year. 
ACCURACY. Change in stage-discharge relation caused by cleaning of canal in early 

spring. Rating curve before and after change fairly well denned.. Gage read 
to hundredths once daily. Daily discharge ascertained by applying gage height 
to rating table. Records good. 

COOPERATION. Gage-height record furnished by Turlock Irrigation District through
R. V. Meikle, chief engineer.

The Yosemite Power Co.'s canal takes water from the south side of Tuolumne 
River at Indian Bar, in the SW. £ sec. 6, T. 2 S., R. 15 E., about 15 miles above the 
town of La Grange. This canal was built in the early days to supply water for hy 
draulic mining in the vicinity of La Grange, and is now locally known as the " La 
Grange mining ditch.'' Having been thoroughly repaired it is used as a supply canal 
for the hydroelectric plant which was installed in the last part of 1907. The power 
house is on the left bank of the river about half a mile above the town of La Grange 
and is below the dam and headworks of the Turlock and Modesto irrigation canals. 
Water diverted by canal is returned to river at power house. 

The following discharge measurement was made by Charles Leidl: 
May 10, 1916: Gage height, 2.74 feet; discharge, 66 second-feet.

Daily discharge, in second-feet, of Yosemite Power Co.'s canal near La Grange, Cal., 
for the year ending Sept. SO, 1916.

Day.

I..............
2..............
3..............
4..............
5....'..........
6..............
7.. . ..... . .
S.. ............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21.... ........  .
22..............
23..............
24..............
25..............
2&.. ............
27..............
28..............
29..............
30..............
31..............

Oct.

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

Nov.

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
.62
62
62
62
62
2.5

62

Dec.

62
62
62
47
62
62
62
62
62
62
62
62
62
44

.0
44
62
62
62
62
10.5
62
62
62
62
62
62
62
62
62
62

Jan.

62
62
47
28
56
56
56
56
56
28
34
62
62
56
44
50
36
4.5
2.0

62
66
66
50
35
17
34
34
47
47
47
56

Feb.

56
59
59
59

.0
56
50
59
50
59
59
59
62
62
11.2

.0
62

.0
62
62
62
8.2
62
62

.0
62
62
62
66

Mar.

62
59
62
62
3.0
56
62

.0
62
62

.0
68
68
68
65
65
65
65
65
62
54
65
54
65
62
65
65
65
65
65
65

Apr.

65
58
62
65
65
65
62
62
62
62
65
65
65
62
62
62
62
62
62
62
62
62
62
62
65
65
65
65
65
65

May.

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65

June.

65
65
65
65
65
65
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

July.

68
68
68
68
68
68
68
68
68
,65
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68.
68
68

Aug.

68
68

> 68
68
65
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

Sept.

68
68
68
68
48
48
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

.0
68
68
68
68
68
68
68
68

NOTE. No record Oct. 22, 25, Nov. 5, 8, and Sept. 2; discharge interpolate^ No record Jan. ?6,28,30, 
and Feb. 4; discharge estimated.
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Monthly discharge of Yosemite Power Co.'s canal near La Grange, CaL, for the year
ending Sept. 30, 1916.

Month.

October.............................. ......

February ........................ . . . .

April..................................................

June ........................... .
July..................................................
August .............................. .

Discharge in second-feet.

Maximum.

62 
62 
62 
66 
66 
68 

, 65 
65 
68 
68 
68 
68

68

Minimum.

62 
2.5 
.0 

2.0 
.0 
.0 

58 
65 - 
65 
65 
65 

.0

.0

Mean.

62.0 
60.0 
56.7 
45.8 
48.0 
57.1 
63.2 
65.0 
67.4 
67.9 
67.9 
52.4

59.5

Run-off 
(total in 

acre-feet).

3,810 
3,570 
3,490 
2,820 
2,760 
3,510 
3,760 
4,000 
4,010 
4,180 
4,180 
3,120

43,200

MODESTO CANAL NEAR LA GRANGE, CAL.

LOCATION. In the SE. J sec. 17, T. 3 S., R. 14 E., below waste gates and 460 feet 
below intake at La Grange dam on Tuolumne River, and about li miles north 
east of La Grange, Stanislaus County. Canal is on right bank of river.

RECORDS AVAILABLE. April 26, 1903, to September 30, 1916.
GAGE. Vertical iron staff in concrete well on left bank, 460 feet below headgates 

and below waste gates. Gage read and operation of head gates noted by E. A. 
Townsend.

DISCHARGE MEASUREMENTS. Made from footbridge 550 feet below gage.
CHANNEL AND CONTROL. Canal is concrete lined and control is length of canal. For 

the last two years timber flumes that composed the canal a mile or more below 
the station have been gradually replaced by fills with concrete lining, and the 
cross-section was increased. The discharge per foot stage above 1.5 feet has 
been increased.

EXTREMES OP DISCHARGE. 1903-1916: Maximum stage recorded, 4.8 feet during 
most of summer of 1916 (discharge, 872 second-feet).

ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
defined. Gage read to hundredth^ twice daily and manipulation of gates noted. 
Daily discharge ascertained by applying mean daily gage height to rating table 
or by averaging results obtained by applying to rating table gage heights for parts 
of day. Records excellent.

COOPERATION. Gage-height record furnished by Modesto irrigation district, through 
F. A. Townsend, patrolman.

The water is used for irrigation in the Modesto irrigation district.

Discharge measurements of Modesto canal near La Grange, CaL, during the year ending
Sept. 30, 1916.

Date.

May 10
July 22
A.ng. 15

Made by 

.....do...................................................................

Gage 
height.

Feet. 
4.80
3.88
1.17

Dis 
charge.

Sec.-ft. 
925
661
131
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Daily discharge, in second-feet, of Modesto canal near La Grange, Cal.,for the year ending
Sept. SO, 1916.

Tay.

1............ .......
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

21
21
21
21
21

21
21
21
21
18.6

17.0
17.0
15.4
15.4
15.4

15.4
15.4
14.6
14.6
14.6

14.6
13.8
13.8
13.8
13.8

13.8
13.8
13.8
13.8
13.8
13.8

Nov.

11.0
11.0
7.8

Feb.

6.5
.0

6.5

6.5
6.5
6.5
.0

Mar.

0.0
9.8
13.0

.0
6.5

R i
6.5
6.5
6 C.

6.5

298
298
248

.0

.0

136
224

.0

.0

.0

.0

.0
49
145
162

.0

.0
45
265
328
367

Apr.

408
449
490
502
475

420
420
420
420
420

420
420
428
483
530

544
544
584
632
660

687
708
728
748
769

790
810
830
851
851

May.

872
872
872
872
872
 872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872
872

June.

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

July.

872
872
872
872
872

872
872
872
872
872

872
872
872
872
872

872
872
872
830
830

748
708
666
666
626

584
602
462
380
338
298

Aug.

287
298
287
298
287

277
246
216
187
175

163
151
147
139
127

124
118
104
98
97

84
80
77
75
74

74
75
74

131
129
98

Sept.

98
48
13
13
13

9.8
7.8
6.5
6.5
6.5

4.5
.0

5.1
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

NOTE. No flow Nov. 4 to Feb. 22 except for concrete work Nov. 21 and Dec. 24, and for Indian Hill fill 
Nov. 29; discharge not known. Feb. 23, 26-28, Mar. 2, 3, and 5-10 discharge used for hydraulic work.

Monthly discharge of-Modesto canal near La Grange, Col., for the year ending Sept. SO, 1916.

Month.

March. ... . . .. ....................................
April.....................................................
Mav. .. -- ..................................

July.....................................................

Discharge in second-feet.

Maximum.

21 
11.0 

.0 

.0 
6.5 

367 
851 
872 
872 
872 
298 
98

872

Minimum.

13.8 
.0 
.0 
.0 
.0 
.0 

408 
872 
872 
298 

74 
.0

.0

Mean.

16.6 
.99 
.00 
.00 

1.12 
84.7 

581 
872 
872 
753 ' 
155 
11.4

28.0

Run-off 
(total in 

acre-feet).

1,020 
59 
0 
0 

64 
5,210 

34,600 
£3,600 
51,900 
46,300 
9,530 

678

263,000

TUBXOCK CANAL NEAR LA GRANGE, CAL.

LOCATION. Close to north line of the NW \ NW. i sec. 21, T. 3 S., R. 14 E., just 
below H. T. Sackett's house and barn, about 2,400 feet below intake at La Grange 
dam, and about 1J miles northeast of La Grange, Stanislaus County. Canal ia 
on left bank of Tuolumne River.

RECORDS AVAILABLE. July, 1889, to September 30, 1916.
GAGE. Float gage in 8-inch pipe on left bank, 150 feet below observer's house. 

Previous gage, used until September 14, 1915, was float gage in well just below 
spillway and about 150 feet below intake tunnel. Gage read by H. T. Sackett. 

40533° 18 WSP 441  11
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DISCHARGE MEASUREMENTS. Made from foot plank across lined section of canal at 
Snake Ravine about 1 mile below gage.

CHANNEL AND CONTROL. Cut partly lined and fill completely lined. Control is 
length of channel.

EXTREMES OF DISCHARGE. 1907-1916: Maximum stage recorded, 8.0 feet June 5, 
1016 (discharge, 1,680 second-feet); no flow during periods of every year. Ca 
pacity of canal is about 1,800 second-feet.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Gage 
read to hundredths once daily and regulation of headgate recorded. Daily 
discharge ascertained by applying gage height to rating table and weighting 
discharges according to duration. Records excellent.

COOPERATION. Gage-height record and most of discharge measurements furnished 
by Turlock irrigation district through R. V. Meikle, chief engineer.

The water is used to irrigate 95,698 acres of Turlock irrigation district.

Discharge measurements of Turlock canal near La Grange, Cal., during the year ending
Sept. SO, 1916.

Date.

T?nV^ 9Qa

24o

24o

9a

Made by  

.....do..........-..---

.....do................

.....do..........    

. ....do..... ......... --

.....do................

Gage 
height.

Feet. 
2.44
.32

1.07
1.78

3 74.
4 54
6.06
7 ifi

Dis 
charge.

Sec.-ft. 
364

57
146
247
364
CQQ

1,520

Date.

May 5o
11
11
29»

19a
22

Made by 

.....do................

.....do................

.....do................

Charles Leidl.........
J. F. Kunesh... ......

Gage

Feet. 
7.86
7.91
7.91
7.96
7.88
7 40
7 IS

6.88
1.94

Dis 
charge.

Sec.-ft. 
1 640
l)710
1 680
1^650
1 600
1' KfiA

1,420
1,370

280

a Measurement made by Turlock irrigation district.

Daily discharge, in second-feet, of Turlock canal near La Grange, Cal., for the year
ending Sept. SO, 1916.

Day.

1...........................
2...................:.......
3...........................
4...........................
5.. .I.......... .............

6...........................
7...........................
8...........................
9...........................
10...........................

11.'..........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
OQ

29...........................
«30. ..........................
31........... ................

Jan.

*

17Q

Feb.

224
94
94
35
0

0
74
74

224
224

224
224
224
224
224

224
224
224
224
224

224
238
255

  300
319

319
319
338
366

Mar.

404
386
404
404
422

386
404
404
404
404

404
404
404
404
404

404
404
404
404
347

319
319
319
319
354

369
369
369
369
369
369

Apr.

369
369
369
395
428

496
588
676
785
933

1.020
1,100
1,100
1,160
1,180

1,190
1,290
1,410
1,490
1,500

1,520
1,530
1,280
1,420
1,530

1,530
1,530
1,530
1,560
1,580

May.

1,590
1,590
1,590
1,620
1,590

1,600
1,620
1,620
1,620
1,620

1,570
1,620
1,600
1,590
1,590

1,610
1,620
1,650
1,620
1,650

1,650
1,650
1,650
1,620
1,650

1,650
1,620
1,650
1,650
1,650
1,650

June.

1,620
1,620
1,650
1,620
1,680

1,650
1,680
1,650
1,680
1,620

1,650
1,650
1,650
1,620
1,650

1,650
1,650
1,610
1,580
1,620

1,620
1,620
1,620
1,550
1,560

1,560
1,560
1,560
1,590
1,560

July.

1,560
1,550
1,530
1,500
1,560

1,470
1,470
1,490
1,420
1,390

1,390
1,390
1,390
1,390
1,390

1,420
1,390
1,470
1,470
1,500

1,530
1,500
1,420
1,440
1,310

1,280
1,100
973
828
695
592

Aug.

572
572
572
572
572

552
495
440
404
369

352
319
319
303
287

271
255
239
209
209

179
172
157
157
157

157
150
150.
1$$
331
369

Sept.

271
239
271
287
287

239
209
194
179
122

.. 122
122
94
80

U  ...

NOTE. No flow Oct. 1 to Jan. 30, Feb. 5, 6, and Sept. 15-30.
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Monthly discharge of Turlock canal near La Grange, Cal.,for the year ending Sept. SO,
1916.

Month.

November ...............................................

April.....................................................

July......................................................

The year.. .........................................

Discharge in second-feet.

Maximum.

0.0 
.0 
.0 

179 
366 
422 

1.580 
1,650 
1,680 
1,560 

572 
287

1,680

Minimum.

0.0 
.0 
.0 
.0 
.0 

319 
369 

1,570 
1,550 

592 
150 

.0

.0

Mean.

0.0 
.0 
.0 

5.8 
206 
382 

1,100 
1,620 
1,620 
1,350 

324 
90.5

558

Run-off
(total In 

acre-feet).

0 
0
0 

357 
11,800 
23,500 
65,500 
99,600 
96,400 
83,000 
19,900 
5,390

405,000

STANISLAUS RIVER AND TRIBUTARIES. 

MIDDLE FORE OF STANISLAUS RIVER AT SAND BAR FLAT, NEAR AVERT, CAL.

LOCATION. At Sand Bar Flat, in Tuolumne County, about 3 miles below Bakers 
Grossing, 11 miles above junction with North Fork of Stanislaus River, and 11 
miles southeast of Avery, Calaveras County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 1, 1905, to September 30, 1916.
GAGE. Staff showing depth of water over crest of dam; also staff in flume below dam.
DISCHARGE. Flow over dam is computed from formula developed by company. 

Current-meter measurements are made in flume. Discharge as published ia 
combined flow of river over dam and discharge of flume.

EXTREMES OF DISCHARGE. 1905-1910 and 1912-1916: Maximum mean daily dis 
charge, 9,760 second-feet, March 19, 1907; minimum mean daily discharge, 50 
second-feet, November 22, 1905.

ICE. No information.
DIVERSIONS. None.
REGULATION. Relief reservoir on Relief Creek about a mile above the mouth of the 

creek is used to store water; capacity, 16,000 acre-feet.
COOPERATION. Daily-discharge record furnished by Sierra & San Francisco Power 

Co., through H. F. Jackson, general manager.
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Daily discharge, in second-feet, of Middle Fork of Stanislaus River at Sand Bar Flat, near 
Avery, Cal., for the year ending Sept. 80, 1916.

Day.

1... '...........
2.... .........
3..............
4.... .........
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18........ . . .
19..............
20..............

21..............
22..............
23..............
24............ .
25..............

26............
27..............
28..............
29..............
30..............si.........:....

Oct.

236
219
193
231
222

222
237
237
240
228

240
241
240
230
171;

166
Of)

117
120
112

110
110
ino
109
107

108
107
105
106
105
106

Nov.

105
104
105
105
230

109
107
105
115
108

103
Q4
OS

102
1f\R

108
114
110
110
110

111
1AO

104
1AO

96
106
00
QS.

101

Dec.

106
103
161
223
143

142
138
126
131

129
120

232
117

111
106
158
1 c<>

142
ifin
164
158

159

155
140
i p;fi
ifift

Q1

Jan.

140
152
540
283
123

1ftQ

170
440
245

177
ion
nf\n

14ft
499

1,100
A40

477

391
O7fi

J 491
484
KQ7

478
483
533
466
400
0.71

Feb.

388
350
364
362
297

O*A

380
402
417
478

653
687

654
791

801
836
ft7d
071

868

07°.
QOQ

795
7 co

757

915
1,170"QQQ

965

.......

Mar.

890
827
780
821

1,030

832
810
836

1,040
1,360

1,570
1,770
1,790
1,750
1,710

1,840
1,910
2,140
2 AQf\

3,810

2,600
2 9f\A

2 ft^ft

1,750
1,600

1,630
1,670
1,840

1 fiQfl

Apr.

1,990
2,130
1,990
2,010
2,040

2,110
2,280
2,480
2,810

3 taf\

2,580
2 Oflfl

2,250
2 anr\

2,640
2 RRf\

2,380
2 90ft

2,410

2 630
2 * fiift
2 CQfl

3,070
3 lift

3 OCA

3,400
3,340
3,230
2 C7fl

May.

2,860
3,100
3,360
3,820
4,050

4,110
3,420
3 220
3^210
3,060

2,990
2 Qfin
2 fiO.fl

2,450
2 CAA

2,370
2 Olfi

2,560
2 onn
2,110

2,340
2,410
O OOrt

2,000
1,750

1,650
1,690
1,820
2,110
2,210
2 10A

June.

2,010
2,030
2,130
2,100
2,510

2 Qf)f\

3,060
3,180
3,160
3,010

2,840
2,950
2 77ft

2,670
2,840

3,060
3,150
2,81 0
2,410
2 00fl

2,100
1,820
1 880
2^090
2,050

2,060
2,180
2,020
1,830
1,750

July.

1,800
1,620
1,590
1,650
1 840

1,780
1 790
1*830
1,650
1,580

1 560
1^710
1,620
1,520
1 ^an

1,180
1,170
1,100
1,120
1,170

1,130
1,080
1,120
1,030

978

966
824
687
582
541
546

Aug.

557
597
554
557
540

491
442
409
382
317

299
286
278
261
97ft

272
258
254
239
247

221
214
216
217
216

210
219
257
268
258
234

Sept.

236
216
203
200
208

177
168
1EQ

Ira
165

175
1 KQ

170
167
164

163
160
159
184
222

175
170
226
204
169

164
160
155
152
168

NOTE. Discharge Jan. 29 interpolated by United States Geological Survey.

Monthly discharge of Middle Fork of Stanislaus River at Sand Bar Flat, near Avery, Cal., 
for the year ending Sept. 30, 1916 P

Month.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

241 
230 
232 

1,100 
1,170 
3,810 
3,460 
4,110 
3,180 
1,840 

597 
236

4,110

Minimum.

99 
93 
91 

123 
297 
780 

1,990 
1,650 
1,750 

541 
210 
152

91

Mean.

167 
109 
141 
360 
677 

1,630 
2,620 
2,630 
2,450 
1,290 

324 
178

1,050

Run-off
(total in 

acre-feet).

10,300 
6,490 
8,670 

22,100 
38,900 

100,000 
156,000 
162,000 
146,000 
79,300 
19,900 
10,600

760,000

NOTE, Table eompute4 by engineers of Unjted States Geological Survey.
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STANISLAUS RIVER NEAR KNIGHTS FERRY, CAL.

LOCATION. In the SW. J see. 1, T. 1 S., R. 12 E., 300 feet above old Tulloch dam, 
2 miles above Goodwin dam and 6 miles above Knights Ferry, Stanislaus County; 
replaces station at Knights Ferry, which was discontinued April 30, 1916.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. December 18, 1915, to Septemver 30, 1916.
GAGE. Gurley printing water-stage recorder on right bank in reinforced concrete well 

and house.
DISCHARGE MEASUREMENTS. Made from cable 20 feet upstream from gage or by 

wading.
CHANNEL AND CONTROL. Bed composed of solid rock and shifting sand. One channel 

at all stages; straight for 250 feet above and 300 feet below gage. Control is Tul 
loch dam. Point of zero flow, gage height O.Q foot.

EXTREMES OP DISCHARGE. Maximum stage during period, from water-stage re 
corder, 7.9 feet at 5.45 p. m. March 20 (discharge determined from extension of 
rating curve, 14,200 second-feet); minimum stage from water-stage recorder, 
1.21 feet at 3 a. m. Sept. 8 and 16, and 6 a. m. September 10 (discharge, 146 
second-feet).

DIVERSIONS. Ditches diverting water for mining are numerous above the station. 
Water is also diverted from the South Fork into Tuolumne basin and from North 
Fork for use in the vicinity of Murphy and Angels (see Utica Gold Mining Co.'s 
canal near Avery). The water diverted for power development on Middle Fork 
at Sand Bar Flat near Avery is returned to river above this station.

REGULATION. Storage is developed in the drainage basins of the Middle Fork (see 
Relief Creek near Baker Station), North Fork, and South Fork.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 
10,000 second-feet and extended above. Operation of water-stage recorder not 
entirely satisfactory February 4 to March 5. Mean daily gage height ascertained 
by averaging readings printed every 15 minutes. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records excellent when gage 
is running properly. See footnote to daily-discharge table.

Discharge measurements of. Stanislaus River near Knights Ferry, Gal., during the year
ending Sept. 30, 1916.

. [Made by Charles Leidl.]

Date.

Dec. 19.........
Apr. 27.........
May 13. ........

Gage 
height.

Feet. 
1.60
5.15
4.30

Dis 
charge.

Sec.-ft. 
366

7,300
5,160

Date.

May 14.........

29.........

height.

Feet. 
4.13
4.26
2.99

Dis 
charge.

Sec.-ft. 
4,930
5,210
2,350

Date.

July 25.. .......
Aug. 16.........
Sept. 17........

Gage 
height.

Feet.
1.97
1.39
1.27

Dis 
charge.

Sec.-ft. 
728
266
179
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Daily discharge, in second-feet, of Stanislaus River near Knights Ferry, Cal., for the
year ending Sept. SO, 191$.

Day.

1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7.......................
8...........................
9...........................
10..............;.......,....
M. ............ ........
12.......................
13...........................
14...........................
15...........................

16...........................
17...........................
18....................... .
19........................
20...........................

yi. .......................
22...........................
23...........................
24........................ .
25...........................

26...........................
27..........................
28...........................
29...........................
30...........................
31...........................

Dec.

320
362
294

281

Feb.

1,600
1,350
1.620
5,300
6,000

2 79fl

2.130
1,880
1,670
1 600

i flfin
2 non
1,950
1 860
1,820

1,890
1 QQfl

2 oin

1,990
1 990

2 -f CA

2(190
1 QEA

1,740
i Ann

3 enn

4,150
3,690

Mar.

4,960
4 QQA

3,000
3,500
8,160

4,260
3,220
2,820
2,820
3,220

3,690
4 fWA

4,260
4,150
3,800

3,920
4 1 VI

4,380
5,180

11,200

8,160
6,000
5,420

4 040

3 Ann

3 fiOA
3,690
3,920
4,040
3,800

Apr.

4,040
A WX1

4 380
4*260
4,260

4,260
4,450
5,400
6,100
6,500

7 fft\

5,750
4,500
A WX1

5,100

5,500
5,700
4,800
4,610
4 7CA

5,400
5,640
5,760
6,360
6,480

6,960
7,200
6,960
6,720
5,880

May.

5,760
6,480

8,160
9,410

6,840
6,840

6,360

6,000
5,880
5,180
4,720
4,960

4,960
A ofin
5,300
4,380
4 040

4,720
5,180
4,840
4,040
3 070

2 ovi
3 onn
3,260
3,920
4,150
4,260

June.

3,920
3,920
4,040
4,040
4,840

5,300
5,640
6,000
5,880
5,300

4,960
4,840
4.840
4,500
4,720

4,610
4,610
4,380
3,920
3,580

3,200
2,820
2,730
2,640
2,550

2,480
2,420
2,350
2,280
1,990

July.

1,910
1 740
1^670
1,600
1,800

1,780
1,780
1,840
1,640
1,500

1,450
1,520
1,520
1,370
1,230

1,030
950
912
7QJ.
7VI

818
840
760
783
739

739
598
570
524
430
414

Aug.

422
406
438
414
422

414
348
355
<U1

341

327
300
327
243
314

294
268
274
274
274

9M

237
237
231
231

219
231
225
255
281
307

Sept.

281
OAO
*>AQ

237
225

201
195
178
184
168

201
201
184
178
195

173
173
207
195
173

184
201
225
207
203

199
195
213
210
220

NOTE. Discharge Feb. 4, Mar. 2 and 5, Apr. 19 and 22 estimated from incomplete gage-height record. 
Eecorder not running Dec. 21-26, Dec. 28 to Jan. 31, and periods for which discharge was ascertained as 
follows: Mar. 3 and 4, Apr. 7-18,20 and 21 estimated by comparison with records for station at Knights 
Ferry; June 23,24,26-28, Sept. 25 and 26 interpolated; Sept. 29 and 30 estimated from general conditions.

Monthly discharge of Stanislaus River near Knights Ferry, Cal., for the year ending
Sept. SO, 1916.

Month.

April....................................................
Mav

July.....................................................

Discharge in second-feet.

Maximum.

6,000 
11,200 
7,500 
9,410 
6,000 
1,910 

438 
281

Minimum.

1,350
2,820 
4,040 
2,950 
1,990 

414 
219 
168

Mean..

2,360 
4,520 
5,470 
5,370 
3,980 
1.160 

306 
204

Run-oft 
(total in 

acre-feet).

136,000 
278,000 
325,000 
330,000 
237,000 
71,300 
18,800 
12,100

1,410,000
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STANISLAUS RIVER AT KNIGHTS FERRY, GAL.

LOCATION. In the NE. J sec. 29, T. 1 S., R. 12 E., at Knights Ferry, Stanislaus 
County, 12 miles northeast of Oakdale, and about 25 miles below mouth of South 
Pork.

DRAINAGE AREA. 935 square miles.
RECORDS AVAILABLE. May 19, 1903, to April 30, 1916, when the station was discon 

tinued. This station was replaced by the one established near Knights Ferry, 
December 18, 1915. From May 3, 1895, to February 16,1901, a station was main 
tained half a mile north of Oakdale.

GAGE. Staff in five sections on right bank two vertical and three inclined; read by 
E. J. Coop. The original gage datum has been maintained, although several 
changes have been made in the gage. Zero of gage is 157.53 feet above sea level, 
United States Geological Survey datum.

DISCHARGE MEASUREMENTS. Made from cable 50 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifts slightly. 

One channel at all stages.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 14.3 feet at 5 p. m. 

March 20 (discharge, 15,600 second-feet); minimum stage recorded, 3.89 feet 
October 29 to November 4 (estimated discharge, 13 second-feet).

1903-1916: Maximum stage recorded, 26.0 feet at 4 a. m. January 31, 1911 (dis 
charge, 60,000 second-feet); minimum stage, no flow December 3-5, 1912.

DIVERSIONS. The South San Joaquin canal 1 heads on the right bank and the Oakdale 
canal on the left bank at Goodwin dam, 4 miles above Knights Ferry (gaging 
stations are maintained on these canals near their intake). Some power is occa 
sionally developed at Knights Ferry above the station. See also Stanislaus River 
near Knights Ferry, page 165.

REGULATION. See Stanislaus River near Knights Ferry.
ACCURACY. Stage-discharge relation changed January 18, February 5, March 5, and 

March 20. Rating curves covering periods between changes well defined. Gage 
read to quarter tenths twice daily. Daily- discharge ascertained by applying 
mean daily gage height to rating table. Records good except October 6 to 
November 19, for which they are only roughly approximate, because the stage- 
discharge relation for extremely low water is affected by changes in control caused 
by fording of river at control.

The total flow of the river at this point is ascertained by combining the discharge 
at the river gaging station with the discharge of South San Joaquin and Oakdale canals.

Discharge measurements of Stanislaus River at Knights Ferry, Cat., during the year ending
Sept. 30, 1916.

Date.

Feb. l 
4
IJ

Mar. 4
5

Made by 

.....do................

.....dO............:...

.....do................

.....do................

.....do................

height.

Feet. 
5.11
6.64 

10.80 
9.75
7.77

12.22

Dis 
charge.

Sec.-ft. 
266

1,510 
7,310 
5,010
2,340

10,700

Date.

Mar. 5
6 

Apr. 20 
July 25
Aug. 17

Made by 

.....do................ 

.....do................ 

.....do................
J. F. Kunesh.. .......

height.

Feet. 
10.88
9.49 
9.33

4.05

Dis 
charge.

Sec.-ft. 
6,960
4,440 
4.410 

23
11

i

1 This canal serves lands previously irrigated from Stanislaus and San Joaquin Water Co.'s canal (now 
abandoned) and furnishes water for domestic use at Knights Ferry, replacing SchelPs ditch.
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Daily discharge, in second-feet, of Stanislaus River at Knights Ferry, Cal., for the year
ending Sept. SO, 1916.

Day.

1.................................... ........
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................. ..............

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22 .......................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
Oft

31............................................

Oct.

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
13 10
1°.
10

Nov.

13
13
13
13
14

14
14
14
14
14

14
14
14
14
14

14
14

100
133
166

166
148

184

148
148
142
148

Dec.

131
213
295
377
459

265
256
240
220
224

228
224
224

2 0,50
700

371
OKft

320
366°.in

2$5
260
300
QAO

307

01ft

315
280
290
97n
236

Jan.

224
252
345

3,610
910

770
595
840

1,850
3,740

1,280
910
770

1,370
1,140

805

5,520
3,230
2,170

1,340
1,760
3 480
5 240

3 7dn
5,400
4 660
4*000
2,510
2 ftfin

Feb.

1.660
1,470
1,760
4,260
4,460

2,490
2,150
1,820
1,620
1,620

1,820
2,040
1,820
1,820
1,820

1,920
1,920
2,040
2,040
1,920

2,040
1,920
1,710
1,620

1,710
4,160
4,010
3,870

Mar.

5,600
3,600
2,850
3,370
8,000

4,350
3,120
2,630
2,630
2,990

3,920
4,200
4,060
3,640

3,920
3,920
4,350
4,970
12,700

8,350
6,260
5,520
4,560
4 000

3,740
3,740
3 74O

4,140
4,000

Apr.

4,000
4,560
4,560
4,560
4,420

4,560
4,560
5,520
6,260
6,660

7 700
5* 880
4,560
4,560
5,180

5,520
5,700
4,710
4,280
4,560

5,180
5,180
5,520
6,460
6,260

6,660
6,660
6,660
6,460
5,350

NOTE. Discharge Dec. 2-4, 24 and 25, interpolated; see also remarks under "Accuracy" in the station 
description.

Monthly discharge of Stanislaus River at Knights Ferry, Cal., for the year ending Sept.
SO, 1916.

Month.

Maron. _ .. _ ........... . .
April....................................................

The period..... _ ...... _ .......................

Discharge in second-feet.

Maximum.

14 
184 

2,050 
5,520 
4,460 

12,700 
7,700

Minimum.

13 
13 

131 
224 

1,470 
2,630 
4,000

Mean.

13.9 
73.1 

354 
2,270 
2,270 
4,520 
5,420

Run-oft 
(total in 

acre-feet).

855 
4,350 

21,800 
140,000 
131,000 
278,000 
323,000

899,000
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Combined daily discharge, in second-feet, of Stanislaus River and two canals near Knights 
Ferry, Cal., for the year ending Sept. SO, 1916.

Day.

1.................................... ........
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8..........................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15...........................................

16............................................
17............................................
18..........................................
19............................................
20............................................

21............................................
22............................................
23............................................
24...........................................
25............................................

28............................................
27............................................
28...........................................
29............................................
30............................................
31...........................................

Oct.

292
274
259
274
271

246
207

211
206

223
228
225
247
247

9Sfi
188
162
149
149

1A9
138
149
140
\AJL

140
147
117
138
165
144

Nov.

190
190
190
131
152

152
185
221
185
174

174
185
185
174
174

174
185
183
133
166

166
148

184
166

148
148
142
148
138

Dec.

162
OA7

325
408

296
287
97ft
9*1

260

260
occ
OKO

2,080
726

QQ7

320
366
01 A

285
260
300
303
307

310
315
9ftfl
290
*>7ft

236

Jan.

224
252
345

3,610
910

770
595
840

1,850
3,740

1,280
Q-IA

770
1,370
1 14O

805
4,140
5,520
3,230
2,170

I CCft

1,340
1,760
3 480
5^240

3,740
5,400
4,660
4,000
2,510
2 ran

Feb.

1,660
1,470
1,760
4,260
4,460

2,490
2,150
1,820
1,620
1,620

1,820

1,820
1,820
1,820

1,920
1,920
2,040
2,040
1,920

9 ">fin
2,040
1,920
1,710
1,620

1,710
4,160
4,010
3,870

Mar.

5,600
3,600
2,850
3,370
8,000

4,350
3,120
2,630
2,630
2,990

3,510
3,920
4,200
4,060
3,640

3,920
3,920
4,410
5,030
19 enn

8,410
6,320
5,570
4,560
4,060

3,800
3,770
3,750
4,150
4,010
3,900

Apr.

4,040
4,600
4,600
4,600
4,460

4,640
4,680
5,680
6,420
6,840

7,890
6,060
4,740
4,720
5,390

5.780
5,980
5,040
4,660
5,010

5,710
5,780
6,160
7,150
7,010

7,460
7,510
7,510
7,320
6,210

NOTE. See p. 179 for daily-discharge table of Oakdale canal and p. 177 for that of South San Joaquin canal.

Combined monthly discharge of Stanislaus River and two canals near Knights Ferry, Cal., 
for the year ending Sept. SO, 1916.

Month.

October.... _ .............................. __ ........

March....................................................
April.......... ......... . .............................

Discharge in second-feet.

Maximum.

292 
221 

2,080 
5,520 
4,460 

12,800 
7,890

Minimum.

117 
131 
162 
224 

1,470 
2,630 
4,040

Mean.

196 
169 
370 

2,270 
2,270 
4,540 
5,790

Run-off 
(total in 

acre-feet).

12,100 
10,100 
22,800 

140,000 
131,000 
279,000 
345,000

940,000

NOTE. See p. 179 for monthly-discharge table of Oakdale canal and p. 178 for that of South Ban Joaquin 
canal.
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RELIEF RESERVOIR NEAR BAKER STATION, CAL.

LOCATION. Dam is in the NW. \ sec. 13, T. 5 N., R. 20 E., on Belief Creek about
five-eighths mile above junction with East Fork, and about 3£ miles southeast of
Baker Station, Tuolumne County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 1, 1910, to September 30,1916. 
GAGE. No information. 
EXTREMES OF STORAGE. 1910-1916: Maximum storage recorded, 15,200 acre-feet,

July 2-13 and 26-31, 1913; reservoir empty during parts of every year. 
COOPERATION. Daily-storage record furnished by Sierra & San Francisco Power Co.,

through EL F. Jackson, general manager.

The reservoir is used for storage for power by the Sierra & San Francisco Power 
Co. The water is released down Relief Creek to the Middle Fork of Stanislaus 
River at Sand Bar Flat, where it is diverted. During the winter the reservoir 
gates are left open.

Storage, in acre-feet, in Relief reservoir near Baker Station, Cal., for the year ending
Sept. 30, 1916.

Day.

1. ..........................

3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
Q

11...........................

12.. .........i. ..............
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
1Q

20...........................

21........................... 
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

6,410
6,270
6,130
5,960
5,800

5,600

5,250
5,030
4,810

4,620
4,430
4,220
4,050
4,040

4 040
4,020
4,020

3,910

3', 870 
3,800
3,740
3,700 
3,660

3,610
3,560

3,480
3,410
3,350

Nov.

3,310
3,260
3,190
8,090
3,010

2,960
2,900
2,850
2,800

2,700
2,650
2,600
2, 540
2,500

2,460
2,410
2,370
2 ooft

2,250 
2,220
2,170
2,140 
2,100

2,070
2,030
9 nrm
1,970
I curt

Dec.

1,890
1,850
1,800
1,790
1,780

1,750
1,710
1,680
1,610
1,570

1,540
1,510
1,470
1,460
1,460

1,460
1,430
1,390
1 350
1,320

1,260 
1,200
1,150
1.090 
1,030

971
902
833
779
725
682

Jan.

609
549
526
505
457

385
321
301
270
238

207
149
68

........

........

May.

73
41

457
762

1,070

1,680

1,930 
2,420
2,810
3,070 
3,380

3, 520
3,680
4,080
4,550
5,020
5,440

June.

5,830
6,230
6,680
7,020
7,710

8,290
8,700
9,000

9,670

9,950
10,400
10,700
11,000
11,400

n 7f\rt
U Qnn
12,000
12,100
12,300

12,300 
12,500
12,800
13,100 
13,300

13,600
13,900
14,000
14,100
14,100

July.

14,100
14,100
14,200
14,200
14,300

14,300
14,300
14,300
14,400
14,400

14,600
14,600
14,600
14,600
14,600

14,700
14,800
14,900
14,900
15,000

15.000 
14,900
15,000
15,000 
15,000

15,000
15,000
14,900
15,000
15,000.
15,000

Aug.

15,000
15,000
15,000
15,000
15,000

14,900
15,000
15,000
14,900
15,000

15,000
15,000
15,000
15,000
15,000

15,000
15,000
15,000

14,900

15,000 
15,000
15,000
15,000 
15,000

15,000
15,000'
15,000
15,000
15,000

Sept.

15,000
15,000
15,000
15,000
15,000

15,000
14,900
14,0)0
14,900
14,900

14,800
14,700
14,700
14,600
14,600

14,500
14 400
14^300
14,200
14,100

14,000 
13,900
14,000
14,000 
13,900

13,800
13,700
13,700
13,600
13,500

NOTE. No record Jan. 9 and 10; storage Interpolated. No record Jan. 15 to"May 6; probably no storage. 

RELIEF CREEK NEAR BAKER STATION, CAL.

LOCATION. In the NW. \ sec. 13, T. 5 N., R. 20 E., one-fourth mile below Relief 
Reservoir of the Sierra & San Francisco Power Co., one-fourth mile above junction 
with East Fork, and about 3 miles southeast of Baker Station, Tuolumne County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October, 1910, to September 30, 1916 (incomplete).
GAGE. No information.
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DISCHARGE. Computed from gage-height record at weir, which gives the combined 

flow over spillway and through outlet gates of dam.
CHANNEL AND CONTROL. See preceding paragraph.
'EXTREMES OF DISCHARGE. 1912-1916: Maximum daily discharge recorded, 795 sec 

ond-feet, June 23, 1914; no flow April 9 to May 25 and June 24-28, 1913.
ICE. No information.
DIVERSIONS. None.
REGULATION. See record of Relief reservoir, p. 170.
COOPERATION. Daily-discharge record furnished by Sierra & San Francisco Power Co., 

through H. F. Jackson, general manager.

Daily discharge, in second-feet, of Relief Creek near Baker Station, Cal.,for the year ending
Sept. SO, 1916.

Day.

1.... .......................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11. .............. ............
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21............................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

98
88

. 88
88
98

108
94
114
114
113

113
113
113

11.0

11.3
9 0
9:0

31
31

31
31
01

31
9.1

31
, 31
31
31

  31
31

Nov.

31
31
31
152
31

31
31
31
31
31

31
31
31
31
31

31
31
31
31
31

31
23
23
23
OO

23
23
23
23
29

Dec.

29
29
29
29
29

29
29
29
29
29

29
29
29
11.0
11.0

11.0
32
31
31
31

41
41
41
41
41

41
41
41
41
41
41

Jan.

41
41
13.4
41
40

41
41
41
21
21

40
42
38
13.1

May.

378
222
269
257

282
257
206
186
199

27
29

. 21
23
23

23
23
23
23
23

24
24
24
24
24
24

June.

24
24
25
23
25

131
343
343
298
349

269
222
297
297
335

372
472
409
264
264

264
114
112
247
247

212
294
297
216
257

July.

257
210
184
238
288

282
282
308
233
186

188
321
250
254
222

34
122
122
139
181

174166"

174
166
142

132
119
100
54
68
77

Aug.

OK

106
82
94
90

71
78
59
56
47

55
48
47
45
43

34
OC

35
33
31

27
30
33
35
31

36
39
85
76
42
39

Sept.

OR

27
28
25
1 Q A

20
18.0
17.2
15.3
98

28
46
46
Afi

45

45
45
66
85
61

45
45
AK

45
45

45
45
45
59
60

NOTE. No record Jan. 15 to May 6.

Monthly discharge of Relief Creek near Baker Station, Cal., for the year ending Sept. SO,
1916.

Month.

Mav 7-31........ ........................................

July.. ...................................................

Discharge in second-feet.

Maximum.

114 
152 
41 
42 

378 
472 
321 
106 
85

Minimum.

9.0 
23 
11.0 
13.1 
21 
23 
34 
27 
15.3

Mean.

59.0 
32.8 
31.8 
33.9 

106 
235 
181 
53. 1 
40.8

Run-off 
(total in 

acre-feet).

3,630 
1,950 
1,960 

941 
5,260 

14,000 
11,100 
3,260 
2,430

NOTE. Table computed by engineers of United States Geological Survey.
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NORTH FORE OF STANISLAUS RIVER NEAR AVERT, CAL.

LOCATION. In sec. 35, T. 5 N., R. 15 E., 700 feet above intake of Utica Gold Mining
Co.'s canal, and about 5 miles northeast of Avery, Calaveras County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 14, 1914, to September 30, 1916. 
GAGE. Vertical staff in two sections on right bank; read by James Hunter. 
DISCHARGE MEASUREMENTS. Made from cable 35 feet below gage or by wading. 
CHANNEL AND CONTROL. Bed composed of large boulders and gravel; apparently

permanent. One channel at all stages. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 6.6 feet May 4, 6,

and 8 (discharge, 2,760 second-feet); minimum stage recorded, 1.0 foot at 12 m.
October 13 (discharge, 36 second-feet). 

DIVERSION. Water is diverted from Beaver Creek into the North Fork about half a
mile above the station.

REGULATION. A small amount of storage is developed on the headwaters of this stream. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between

55 and 4,000 second-feet, and fairly well defined below. Gage read to half tenths
once alternate days except during August and September, when read once daily.
Daily discharge ascertained by applying gage height to rating table; interpolated
for days on which gage was not read. Records good; low-water records subject to
seme uncertainty owing to effect of regulation. 

COOPERATION. Gage-height record furnished by Utica Gold Mining Co.

The following discharge measurement was made by Charles Leidl: 
July 28, 1916: Gage height, 1.70 feet; discharge, 80 second-feet.

Daily discharge, in second-feet, of North Fork of Stanislaus River near Avery, Cal.,for 
the year ending Sept. 30, 1916,

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

n. .............
12..............
13..............
14..............
15..............

16........"......
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

41
41
41
41
41

41
41
41
41
41

41
38
36
38
41

41
41
41
41
41

41
41
41
41
41

41
41
41
41
41
41

Nov.

41
41
41
41
41

41
41
41
41
41

41
41
41
42
44

42
41
41
41
41

41
42
44
44
44

44
44
44
44
44

Dec.

44
44
47
50
54

59
62
66
68
70

72
73
73
73
73

73
73
77
75
73

73
73
73
73
73

73
73
73
73
73

Jan.

73
73
73
73
73

75
77
79
81
90

98
124
149
169
189

»175
507
875
691
507

265
542
820
664
507

526
545
526
507
434
361

Feb.

361
378
396
432
469

488
507
535
588
630

630
630
652
675
572

469
507
545
588
630

630
630
630
630
630

630
oSOO

675
660

Mar.

645
630
630
630
630

630
608
585
527
469

894
1,320
1,320
1,320
1,400

1,470
1,630
1,790
2,070
2,350

2.200
2,060
1,560
1,050
1,050

1,050
1,050
1,050
1,050
1,050
1,320

Apr.

1,320
1,320
1,320
1,820
1,430

1,540
1,580
1,620
1,620
1,620

ol,800
1,700
1,700
1,700
1,740

1.790
ol,900
1,880
1,970
2,060

2,060
2,060
2,100
2,150
2,250

2,350
o2,380
2,350
2,460
2,560

May.

2,610
2,660
2,710
2,760
2,760

2,760
2,760
2,760
2,710
2,660

2,610
2.560
2,560
2,560

o2,600

2,350
2,300
2,250
2,200
2,150

2,060.
1,960
1,920
1,880
1,840

1,790
1,700
1,620
1,620
1,620
1,620

June.

1,620
1,620
1,620
1,620
1,620

1,580
1,540

ol,580
1,470
1,440

1,400
ol,500

1,470
1,400
1,320

1,250
1,180
1,060

930
875

820
770
745
720
698

675
o655

630
608
585

July.

545
507
507

0510
488

o431
431

«485
396

0330

295
0270

224
196
168

158
149

120
114

108
106
103
98
94

89
85
81
79
77
73

Aug.

73
73
73
73
73

73
73
73
73
73

73
73
73
73
73

78
73
73
7->

73

73
73
73
70
73

77
81
85
85
85
81

Sept.

81
81
81
81
73

73
70
73
73
73

73
73
73
73
73

73
73
73
73
73

73
73

70
70
70

70
66
66
62
62

a Estimated by comparison with record of flow of Middle Fork of Stanislaus River near Avery,
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Monthly discharge of North Fork of Stanislaus River near Avery, Cal.,for the year ending
Sept. 30, 1916.

Month.

Ma 17

July......................................................

Discharge in second-feet.

Maximum.

41 
44 
77 

875 
800 

2,350 
2,560 
2,760 
1.620 

545 
88 
81

2,760

Minimum-

36 
41 
44 
73 

361 
469 

1,320 
1,620 

585 
73 
73 
62

36

Mean.

40.6 
42.0 
67.fi 

321 
573 

1,190 
1,860 
2,290 
1,170 

240 
74.8 
72.4

660

Run-off 
(total in 

acre-feet).

2,500 
2,500 
4,180 

19,700 
33,000 
73,200 

111,000 
141,000 
69,600 
14,800 
4,600 
4,310

480,000

TJTICA GOLD MUTING CO.'S CANAL NEAR AVERY, GAL.

LOCATION. In sec. 35, T. 5 N., R. 15 E., about 450 feet below headworks on North 
Fork Stanislaus River, and about 5 miles northeast of Avery, Calaveras County.

RECORDS AVAILABLE. July 14, 1914, to September 30, 1916.
GAGE. Enameled vertical staff gage, installed May 19, 1915, on right side of flume; 

gage used previous to May 19, 1915, was vertical staff 300 feet above and on the 
right bank, so near the head gate that it could not be properly rated. Gage read 
by James Hunter.

DISCHARGE MEASUREMENTS. Made from foot plank across flume at gage.
CHANNEL AND CONTROL. Rectangular wooden flume.
EXTREMES OP DISCHARGE. 1914-1916: Maximum stage recorded, 1.65 eet May 19, 

1915 (discharge, 116 second-feet).
ICE. Stage-discharge relation may be affected by ice during extremely cold weather.
ACCURACY. Stage-discharge relation changed probably February 18; not affected by 

ice. Rating curves used before and after the change well defined. Gage read to 
half tenths once a day on alternate days except August and September, when 
read once daily. Daily discharge ascertained by applying daily gage height to 
rating table; interpolated for days on which gage was not read. Records good.

Record for October, 1915, does not wholly agree with that obtained on North 
Fork of Stanislaus River at Avery just above intake, when canal is taking all the 
water; discrepancy probably due to lack of refinement in reading gage heights.

COOPERATION. Gage-height record furnished by Utica Gold Mining Co.
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The following discharge measurements was made by Charles LeidI: 
July 8, 1916: Gage height, 1.10 feet; discharge, 62 second-feet.

Daily discharge, in second-feet, of Utica Gold Mining Co.'s canal near Avery, Cal., for the
year ending Sept. 30, 1916.

Day.

1..............
2..............

5..............

6..............
1........ ......
8..... .........
Q

10..............
11..............
19

13..............
14..............
i PL

16..............
17..............
18..............
1Q

20..............

91
22.............
96

24..............
OK

26..............

28..............
90

30... j... .......
qi<H... V . ........

Oct.

49
49
49
49
49

49
49
41
41
38

34
34
34
36
38

38
38
38
38
38

38
38
38
38
38

38
38
38
38
38
38

Nov.

38
38
38
38
38

38
38
38
38
38

38
38
38
40
41

40
38
38
38
38

38
38
38
38
38

38
38
38
38
38

Dec.

52
66
70
74
72

70
68
66
66
66

68
70
70
70
70

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70
70

Jan.

70
70
70
70
70

70
70
70
70
 70

70
70
70
70
70

72
74
74
74
74

74
74
74
74
74

74
74
74
74
74
74

Feb.

70
70
70
70
70

74
74
74
74
74

74
74
74
74
74

74
74
74
74
74

74
74
74
74
74

74
74
74
74

Mar.

74
74
74
74
74

74
74
74
74
74

74
74
74
74
74

\ 
74
74
74
74
74

74
74
74
74
74

74
74
74
74-
74
74

Apr.

74
74
74
74
74

74
74
74
74
74

74
74
74
74
74

74
74
74
74
74

72
70
72
74
70

66
66
66
66
66

May.

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66  66
66
66
66
66

June.

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

July.

74
74
74
72
70

70
70
61
70
70

70
70
70
68
66

64
61
61
61
61

61
61
61
61
57

53
53
53
57
61
66

Aug.

61
61
61
61
61

61
66
66
70
70

70
, 70

70
70
70

70
70
70
70
70

70
70
70
70
70

74
74
79
8-1
84
79

Sept.

79
79
79
79
74

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70

70
70
66
66
66

Monthly discharge of Utica Gold Mining Co.'s canal near Avery, Cal., for the year ending
Sept. 30, 1916.

Month.

April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

49 
41 
74 
74 
74 
74 
74 
66 
66 
74 
84 
79

84

Minimum.

34 
38 
52. 
70 
70 
74 
66 
66 
66 
53 
61 
66

34

Mean.

40.2 
38.2 
69.0 
72.0 
73.3 
74.0 
72.3 
66.0 
66.0 
64.5 
69.7 
70.9

64.7

Run-off 
(total in 

acre-feet).

2,470 
2,270 
4,240 
4,430 

1 4,220 
4,580 
4,300 
4,060 
3,930 
3,970 
4,290 
4,220

47,000
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SOUTH FORK OF STANISLAUS RIVER AT STRAWBERRY,* CAI*

LOCATION. In the SE. £ sec. 17, T. 4 N., R. 18 E., at site of former Sonora-Bridgeport 
State highway bridge at Strawberry, Tuolumne County, a summer resort in 
Stanislaus National Forest, 1J miles below mouth of Herring Creek, and 15 miles 
northeast of Confidence.

DRAINAGE AREA. About 54 square miles.
RECORDS AVAILABLE. October 20, 1911, to September 30, 1916.
GAGE. Vertical staff on left bank fastened to abutment of former bridge about 30 

feet above suspension foot bridge. Gage read by an employee of the Sierra & 
San Francisco Power Co. Original gage at the same place, was torn out when 
the bridge was removed, August 31, 1914. A temporary gage was used until 
October 10; old gage reinstalled October 14. Original datum has probably not 
been maintained.

DISCHARGE MEASUREMENTS. Made from suspension foot bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; apparently perma 

nent. Left bank about 20 feet high; right bank lower but probably not subject 
to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 4.1 feet at 4 p. m. 
May 5 and 8 a. m. May 6 (discharge, 775 second-feet); minimum stage recorded, 
0.70 feet November 2-6 (discharge, 5.0 second-feet).

1911-1916: Maximum stage recorded, 5.4 feet at 4 p. m. June 8,1915 (discharge, 
1,450 second-feet); minimum stage recorded, 1.15 feet November 2 and 3, 1912 
(discharge, 3 second-feet).

ICE. Stage-discharge relation is probably slightly affected by ice.
DIVERSIONS. None above.
REGULATION. Flow partly regulated by three reservoirs which have been constructed 

above the station to supply Tuolumne and Sonora with water for domestic use 
and for power development; this water is diverted about 10 miles below the 
station.

ACCURACY. Stage-discharge relation practically permanent. Rating curve fairly 
well defined below 900 second-feet. Gage read to half tenths twice daily. Daily 
discharge ascertained by applying mean daily gage height to rating table. 
Records good.

COOPERATION. Gage-height record furnished by Sierra & San Francisco Power Co., 
through H. F. Jackson,- general manager.

Discharge measurements of South Fork of Stanislaus River at Strawberry, Cal., during
the year ending Sept. SO, 1916.

Date.

Nov. 24 

Apr. 3
, W

4

28
28

Made by-

Sierra & San Fran 
cisco Power Co..... 

.....do...............

District............
Sierra & San Fran 

cisco Power Co.

.....do...............

>*.
Feet. 

0.90 
2.50

2.50
2.80 

3.80
3.80

Dis 
charge.

Sec.-ft. 
8.2 

229

218
287 

647
653

Date.

June 15

23 
24
24
26 
27 

July 29
30

Made by-

Sierra & San Fran 
cisco Power Co ..... 

.....do............... 

.....do...............

.....do...............

.....do................

.....do................

.....do................

4fc
Feet. 

3.70 
3.10 
3.10
2.85
2.10 
2.07
1 *»
1.S2

Dis 
charge.

Sec.-ft. 
600 
412 
410

130 
122

Oft

36

a, Date not reported.

i Record formerly published as obtained "near Confidence.'!
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Daily discharge, in second-feet, of South Fork of Stanislaus River at Strawberry, Cal., for 
the year ending Sept. SO, 1916.

Day.

1. .............

4..............
5..............

6.. ............
7..............

§10..............
11..............

19
ID

14..............
15..............

16..............
17..............
is
1Q
Oft

91

22..............
23..............
24..............
oe

26..............
27..............
28..............
9O

30..............
31..............

Oct.

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
6.0
6.0
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5
5.5

Nov.

5.5
5.0
5.0
5.0
5.0

5.0
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
6.5
6.5
6.5

6.5
6.5
6.5
10
QO

Dec.

14
14
28
O7

24

20
14
10
9 0
s n

£ n
o n
B ft

14
00

oo

14
10
10
10

10
10
20
on
on

20
14
14
14
20
20

Jan.

14
14
Q1

91
28

20
20
48
Q1

Qf

178

146
146
11C

91
QO

ORE

390
%tn

9jtn
94n
OQE

ion
190
190
 tan

14 A

Feb.

109
109
109
109
109

IflQ

109

127

146
146
01
01

75
ITE

75
75

75
75
75
75
75
OO

K\

AQ

AQ

Mar.

48
48
48
20
01

91
01

190
190
190

215
215
tdt\
240
265

265
295
295
355
QQA

qoe

94A
OAA

190
Iff?

167

167
few

190

Apr.

215
240
215
215
228

240
265
Q1/\

325
070

372
QJA

OQK

Qlrt

355

QKK

070

355
OOK

070

QQA

QQA

425
425
460

495
580
650
650
570

May.

610
660
650
739
730

730
730
730
650
650

650
650
570
570
C7/\

570
5TO
495
127
146

570
570
570
495
495

295
OAR

167
<WK

94ft

512

June.

495
495
49S
530
570

570
650
690
690
610

570
610
610
610
650

650
650
570
530
570

510
450
390
355
oeo

167
167
127
IIQ

91

July.

91
75
75
75
68

68
75
68
68
75

75
75
70
fi4
EQ

53
AQ

4S

48
AQ

48
42
37
37
V7

28
28
20
20
37
37

Aug.

37
37
37
37
37

37
37
37
48
4A

42
46
48
48
as

48
AQ

4ft

48
4ft

48
48
48
48
VT

37
37
39
46
48
48

Sept.

54
49

42
49

42

42
42
49
At)

At)

42
49

42
49
At)

42
49
JO

49
49

42
42
42
49
49

42
49

42
49

42

NOTE. Na record June 21, 22, July 13-16 and 18-20; discharge interpolated.

Monthly discharge of South Fork of Stanislaus River at Strawberry, Cal., for the year
ending Sept. 30, 1916.

Month.

April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

6.0 
32 
37 

390 
146 
390 
650 
730 
690 

91 
48 
54

730

Minimum.

5.5 
5.0 
8.0 

14 
28 
20 

215 
127 
91 
20 
37 
42

5.0

Mean.

5.53 
6.65 

16.1 
154 
90.6 

193 
369 
523 
481 
54.7 
43.4 
42.4

165

Run-off 
(total in 

acre-feet).

340 
396 
990 

9,470 
5,210 

11,900 
22,000 
32,200 
28,600 
3,360 
2,670 
2,520

120,000

SOTJTH SAN JOAQUIN CANAL1 NEAR KNIGHTS FERRY, CAL.

LOCATION. At footbridge, three-fourths mile below headgate at Goodwin dam on 
Stanislaus'River, 4 miles above Knights Ferry, Stanislaus County.

B-ECOBns AVAILABLE. May 1, 1914, to September 30, 1916. Also miscellaneous 
measurements and rough estimates for 1913.

'Also known as Main, Supply canaL
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GAGE. Vertical staff in gage well on left bank installed M*.rch 12, 1915; original 
gage was inclined staff on right bank 100 feet below and probably at the same 
datum. Gage read by B. A. Collins.

DISCHARGE MEASUREMENTS. Made from footbridge at gage.
CHANNEL AND CONTROL. Canal has trapezoidal section and is concrete lined.
EXTREMES OP DISCHARGE. 1914-1916: Maximum stage recorded, 8.2 feet June 23, 

1915 (discharge, 871 second-feet); no flow several periods each year.
ACCURACY. Stage-discharge relation was changed by alterations when canal was shut 

down during the winter. Rating curves used before and after the change well 
defined. Cage read to half tenths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records excellent.

COOPERATION. Daily gage-height record furnished by South San Joaquin Irrigation 
District through A. Griffin, chief engineer.

South San Joaquin canal is on the right bank of the river. The water is used 
for irrigation in the Oakdale and South San Joaquin districts.

Discharge measurements of South San Joaquin canal near Knights Ferry, CaL, during 
the year ending Sept. 30, 1916.

Date.

Apr. 29
29
29
OQ

Made by  

ftjipi»1<«i T Airll

.....do...............

.....do...............

.....do...............

Gage, 
height.

Feet. 
2.37
3.38
4.32
5.16

Dis 
charge.

Sec.-ft. 
194
311
412
507

Date.

July 25

Made by 

.....do...............
J. F. Kunesh. ........

Gase 
height.

Feet. 
6.85
6.36
2.60

Dis 
charge.

Sec.-ft. 
701
636
219

Daily discharge, in second-feet, of South San Joaquin canal near Knights Ferry, Cal,,for 
the year ending Sept. 30, 1916.

Day.

1. ..................

4...................
5...................

6...................
7...................

10...................
11...................
19

13...................
14...................
15...................

16...................
17...................
18...................
1Q

20...................

91
99

23...................
24...................
25...................

26...................
97

28...................
OQ

30...................
31...................

Oct.

207
195
183
195
195

183
154
154
154
144

138
149
149
171
171

160
138
118
109
109

118
100
109
100
100

96
100
84
96
109
100

Nov.

100
100
100
118
138

138
171
207
171
160

160
171
171
160
160

160
171
83

Dec.

31
34
30
31q-i

31
31
30
31
36

32
32
28
28
26

26
14

Mar.

»

58
58
58

58
58
47
0

58

58
29
0
0
0
0

Apr.

0
0
0
0
0

38
80
83
85
105

115
110
115
85
135

188

243
287
342

397
464
510
556
614

660
694
694
694
694

May.

694
694
706
706
717

728
717
717
717
717

717
728
717
717
717

717
717
717
717
706

717
717
717
706
706

694
706
648
682
706
717

June.

706
706
717
706
717

717
717
717
717
7fifi

706
694>
706

706

706

706
694
694

706
706
706
706
706

717
706
706
706
694

July.

706
706
694
694
706

708
706
706
706
694

694
706
694
694
694

694
682
694
682
671

671
648
636
648
636

636
568
476
441
342
331

Aug.

342
331
353
342
342

342
287
298
287
287

276
254
287

276

276
243
243
243
232

199
194
199
188
194

188
177
182
199
210
287

Sept.

oqo
91 A

204
188
177

166
166
140

iin

166
166
155
150
165

145
150
177
166
145

155
172
188
177
199

172
155
150
145
150

NOTE. No flow Nov. 19-30, Dec. 18 to Mar. 17, Mar. 24, and Mar. 28l to Apr. 5. 

40533° rlS wsp 441  12
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Monthly discharge of South San Joaquin canal near Knights Ferry, CaL, for the year
ending Sept. 30, 1916.

Month.

April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

207 
207 
36 
0 
0 

58 
694 
728 
717 
706 
353 
232

728

Minimum.

84 
0 
0 
0 
0 
0 
0 

648 
694 
331 
177 
140

0

Mean.

138 
88.0 

16.2 
.0 
.0 

15.5 
273 
710 
707

168

252

Run-off 
(total m 

acre-feet).

8,490 
5,240 

996 
0 
0 

953 
16,200 
43.700 
42,100 
39,600 
15,800 
10,000

183,000

OAKDALE CANAL 1 NEAR KNIGHTS FERRY, CAL.

LOCATION. On lot No. 2 near the northwest corner of the SE. J SE. J sec. 10, T. 1 S., 
R. 12 E., about 1,700 feet below head gate at Goodwin dam on Stanislaus River, 
4 miles above Knights Ferry, Stanislaus County.

RECORDS AVAILABLE. May 3, -1914, to September 30, 1916. Also miscellaneous 
measurements and approximate estimates for 1913.

GAGE. Vertical staff in well on left bank about 1,700 feet below head gate installed 
April 29,1916; gage used until April 28,1916, was a vertical staff in well on left 
bank about 800 feet below head gate at different datum. Gage read by E.G. 
Pearson, an employee of Oakdale irrigation district.

DISCHARGE MEASUREMENTS. Made from footbridge at gage.
CHANNEL AND CONTROL. Canal has trapezoidal section and sidewalls are concrete.
EXTREMES OF DISCHARGE. 1914-1916: Maximum stage recorded, 4.5 feet in June 

and July 1916 (discharge, 192 second-feet); no flow during periods of each year.
ACCURACY. Stage-discharge relation was changed by repairs made in canal during 

the fall when the canal was shut down. Rating curve used October 1 to November 
3 well defined between 3 and 70 second-feet; curve for March 28 to April 28, fairly 
well defined, and curve for April 29 to September 30, well defined but entirely 
different rating from that previously used. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records excellent except for March and April, for which they are good.

COOPERATION. Gage-height record furnished by Oakdale irrigation district through 
Burton Smith, chief engineer.

Oakdale canal diverts water from left bank of the river at Goodwin dam. 
The water is used for irrigation in the Oakdale distr ct.

Discharge measurements of Oakdale canal near Knights Ferry, CaL, during the ysar ending
Sept. SO, 1916.

Date.

28
28
28
28

Made by  

.....do...............

.....do...............

.....do...............

.....do...............

height. a

Feet. 
0.94
1.68
2.58
3.36
4.03

Dis 
charge.

Sec.-ft. 
26
52
91

126
166

Date.

Mav 13
July 24
Aug. 16

17

Made by  

Charles Leidl.........
.....do...............

height .0

Feet. 
4.24
4.18
2.51
2.01

Dis 
charge.

- Sec.-ft. 
175
168
82
65

Gage height refers to gage installed Apr. 29,1816.

1 Also known as South Main canal.
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Daily discharge, in second-feet, o/Oakdale canal near Knights Ferry, Cal.,for the year end 
ing Sept. 30, 1916.

Day.

1. ..........................

3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
IS...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30..................:........
31...........................

Oct.

71
65
62
65
62

49
39
43
43
48

71
65
62
62
62

62
36
30
26
26

30
24
26
26
30

30
33
19.9
29
43
31

Nov.

77
, 77

77

Mar.

14.5
14.5
14.5
28

. Apr.

40
40
40
40
40

40
40
74
74
74

77
74
70
74
74

74
81
92
88
m
135
131
131
135
135

139
152
160
162
162

May.

162
162
162
168
168

162
162
162
162
162

162
ISO
174
180
180

180
174
174
174
174

180
180
174
174
174

174
174
174
180
180
180

June.

180
180
180
180
180

180
180
180
180
180

ISO
180
180
180
180

180
180
180

. 180
180

192
186
192
192
186

192
192
186
186
192

July.

186
192
186
186
192

88
192
160
0.0

104

186
186
192
192
186

192
186
186
186
180

186
186
180
180
174

180
174
162
156
151
146

Aug.

151
146
151
140
146

146
110
130
120
114

114
104
120
77

114

114
100
100
100
95

82
82
82
77
82

73
73
73
82
86
120

Sept.

95
90
86
77
73

69
65
61
65
59

69
69
65
61
65

« 61
63
73
65
61

65
73
77
73
82

69
65
61
61
65

NOTE. No flow Nov. 4 to Mar. 27, during which time canal was repaired. Observer reported leak in 
canal July 6, and no flow July 9.

Monthly discharge of Oakdale canal near Knights Ferry, Cal.,/or the year ending Sept.
30, 1916.

Month.

October........:.........................................

Jamif^y . . ...... - - - , , . ,.,,- ,,,,-.-.--- ,

March....................................................
April.....................................................
May............................................. .

July.....................................................

Discharge in second-feet.

Maximum.

71
77 

.0 

.0 

.0 
28 

162 
180 
192 
192 
151 
95

192

Minimum.

19.9 
.0 
.0 
.0 
.0 
.0 

40 
162 
180 

.0 
73 
59

.0

Mean.

44.2 
7.70 
.0 
.0 
.0 

2.31 
92.0 

172 
183 
169 
107 
69.4

70.7

Run-off 
(total in 

acre-feet).

2,720 
458 

0 
0 
0 

142 
5,470 

10:600 
10.900 
10,400 
6,580 
4, 130

51,400

CAXAVERAS RIVER AT JENNY LIND, GAL.

LOCATION. In the SE. J sec. 22, T. 3 N., R. 1) E., at highway bridge on Milton road 
about one-fourth mile southeast of Jenny Lind, Calaveras County, and 27 miles 
above junction with San Joaquin River. North and South forks unite about 
15 miles above station.

DRAINAGE AREA. 395 square miles.
RECORDS AVAILABLE. January 1 to June 30, 1907; December 1,1907, to June 30,1908, 

and November 1,1908, to September 30,1916.
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GAGE. Vertical sta ! in two sections; high-water section on downstream end of middle 
pier of bridge; low-water section underneath bridge on right bank. Gage read 
by P. F. Sinclair.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts during 

high water. Banks not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.2 feet at noon 

January 3 (discharge, from extension of rating curve, about 30,400 second-feet); 
minimum discharge, probably 1.3 second-feet in September.

1907-1916: Maximum stage recorded, 14 feet 7 a. m. January 31,1911 (discharge, 
from extension of rating curve, about 69,600 second-feet); stage was higher about 
midnight; no flow July 22 to November 17,1913; October 1-12,1914, and August 
5 to September 9, 1915.

DIVERSIONS. None.
REGULATIONS. A small amount of storage is developed at Salt Springs Valley for 

use in connection with dredging operations below Jenny Lind.
ACCURACY. Stage-discharge relation changed January 4. Rating curve before change 

fairly well defined below 150 second-feet and is an extension above; curve after 
change well defined between 10 and 1,000 second-feet and is an extension above. 
Gage read to tenths once daily; during floods oftener. Daily discharge ascertained 
by applying mean daily gage height to rating table. Stage record unreliable 
April to September; monthly discharge estimated. Records fair October to March; 
roughly approximate April to September.

COOPERATION. Gage-height record during the high-water season, December to June, 
furnished by the United States Weather Bureau through N. R. Taylor, meteorol 
ogist.

Discharge measurements of CalaverasRiver at Jenny Lind, Cal., during the year ending
Sept. 30, 1916.

Date.

Oct. 4

Mar. 9

Made by  

.....do................

Gage 
height.

Feet. 
-1.00

.46

.26

Dis 
charge. '

Sec.-ft. 
5.9

982
882

Date.

May 20
July 27
Sept. 7

Made by  

Charles Leidl. ........
.....do................
J. F. Kunesh.. .......

Gage 
height.

Feet. 
-1.00
-1.81
-1.71

Dis 
charge.

Ses.-ft. 
89
2.1
1.3

Daily discharge, in second-feet, of Calaveras River at Jenny Lind, Cal., for the year ending
Sept. 30, 1916.

Day.

1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

11.
12.
13.
14.
15.

Oct.

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

Nov.

20
20
20
20
20

20
20
20
36
36

36
36
20
20
20

Dec.

20
20
20

1,460
136

110
88
36

\ 36
36

36
36
36

1,460
36

Jan.

36
36
62

6,6SO
615

470
470
295

1,530
6,680

1,280
615
410

4,620
1,960

Feb.

970
970
S75

1,280
6,<J80

2,270
1,400
615
540
540

470
410
295
243
243

Mar.

970
876
875
876

15,000

2,440
1,400

615
615
615

615
615540'

540
540

Day.

16.
17.
It.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

Oct.

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20
20

Nov.

20
30
20
20
20

20
20
20
20
20

20
20
20
20
20

Dec.

750
36
36
36
3fi

36
36
36
36
36

36
36-
36
3B
36
36

Jan.

1,280
15,000
3,J90
1;400
780

470
410
410
922

3,890

2,440
5,430
6,020
3,010
1,400
970

Feb.

196
196
196
196
196

410
350
350
295
295

295
615

1,530
350

Mar.

540
470
470
615

16,200

3,010
1,530
1,070
615
615

540
540
470
470
410
470
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Monthly discharge o/Calaveras River at Jenny Lind , Cal.,for the year ending Sept. SO, 1916. 
[Drainage area, 395 square miles.]

Month.

April..............................
May

July..............................

The year........ ............

Discharge in second-feet.

Maximum.

20 
36 

1,460 
15,000 
6,680 

16,200

16,200

Minimum.  

20 
20 
20 
36 

1% 
410

............

Mean.

20 
22.1 

157 
2.370 

802 
1,780 
«315 
<»126 
o56 
«16 
»1.7 
a 1.3

475

Per
square 
mile.

0.051 
.056 
.397 

6.00 
2.03 
4.51 
.797 
.319 
.142 
.041 
.0043 
.0033

1.20

Kun-off.

Depth in 
inches on 
drainage 

area.

0.06 
.06 
.46 

6.92 
2.19 
5.20 
.89 
.37 
.16 
.05 
.005 
.004

16.36

Total in 
acre-feet.

1,230 
1,320 
9,650 

146,000 
46,100 

109,000 
18,700 
7,750 
3,330 

984 
105 
77

344,000

o Estimated from discharge measurements.

" MOKELUMNE RIVEE AND TRIBUTARIES. '-,,-.-. 

MOKELTTMNE RIVER NEAR CLEMENTS, CAL.

LOCATION. In the NW. i sec. 15, T. 4 N., R. 8 E., at highway bridge about 1 mile 
north of Clements, San Joaquin County. Cosumnes River enters about 19J 
miles below the station. The North and Middle forks of the Mokelumne unite 
about 35 miles above Clements,

DRAINAGE AREA. 642 square miles.
RECORDS AVAILABLE. October 28, 1904, to September 30,1916.
GAGE. Staff in four sections at bridge; No. 1 is fastened vertically to pile on right 

bank; No. 2 is inclined, directly back of No. 1; No. 3 is vertical and bolted to 
middle pier near downstream end; No. 4 is vertical and bolted to left abutment 
near downstream end. Gage read by Mrs. J. S. Hodges.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts somewhat. Right 

bank high and not subject to overflow: left bank is overflowed above stage 15 
feet for a distance of 200 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.8 feet at 5 p. m. 
March 20 (discharge, 10,700 second-feet); minimum stage recorded, 2.9 feet, 
morning reading October 4, 11, and 25 (discharge, 68 second-feet).

1904-1916: Maximum stage recorded, 17.45 feet January 30, 1911 (discharge, 
16,700 second-feet); minimum stage recorded, 2.5 feet October 3-5, 1912 (dis 
charge, 23 second-feet).

DIVERSIONS. Several small ditches divert water for mining and irrigation above the 
station. Power is developed on the North Fork and part of the water is diverted 
outside of the drainage.

REGULATION. Flow partly regulated by storage developed on the headwaters of the 
North Fork.

.ACCURACY. Stage-discharge relation changed during high water January 18. Rating 
curve before change fairly well defined; curve after change well defined between 
500 and 5,000 second-feet and fairly well defined above and below. Gage read 
to tenths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good.
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Discharge measurements of Mokelumne River near Clements, Cal., during the year ending
Sept. 30, 1916.

Date.

Or*t 4

4

"War S

Made by 

.....do...............

Gage 
height.

Feet.
2 no

5 49

6.05

Dis 
charge.

Sec.-ft.

  73
1,310
1,800

Date.

May 19
July 26

Made by  

.....do...............

.....do...............

Gage 
height.

Feet. 
7.52
3.31

.2.81
2.80

Dis 
charge.

Sec.-ft. 
2,830

250
135
134

Daily discharge, in second-feet, of Mokelumne River near Clements, Cal., for the year
ending Sept. 30, 1916.

Day.

1..............
2.....'.........
3..............
4..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
2i....... .......
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

104
172
157
94

104

116
104
104
104
104

76
1 94

104
104
116

129
172

94
104
1(U

94
O4.

94
Q4

83

94
116
143
143
116
116

Nov.

94
104
94
94

104

129
143
116
143
188

188
143
129
205
129

129
143
143
116
143

143
19Q

143

188

336
205
143
116
116

Dec.

104
129
129

1,250
JCA

OOft

277
222
222
222

188
222
336

1,190
900

418
240
977

296
205

9Qfi
9(1*1

240
240

258
172
222
205

Jan.

157
172
504

2,340
7an

617
376
526

1,070
1,660

738
571
41 &

1,250
688

571
2.500
2,920
1,720
1,200

Q1 A

7Krt

1,080
1,860

2,220
2,780
2,460
2,070
1,380
1 080'

Feb.

965
965
965

1,930
2,460

1,720
1,510
1,440
1,510
1,580

2,140
2,000
1,790
1,650
1,650

1,720
1,720
1,720
1,720
1,650

1 790
1^720
1,580
1,580
1,320

1,380
2,300
2,620
2,300

Mar.

2,220
2,000
1,790
1,580
3,690

2,380
2,000
1,790
1,720
2,000

2,620
2,950
2,780
2,620

2,620
2,700
2,780
3,130

6,270
4,090
3,690
3 IDA

2,780

2,540
2,460
2,380
2,460
2,460
2,300

Apr.

2,220
2,620
2,620
2,540
2,540

2,620
2,780
2,860
3,490
3,890

3,690
2,780
2,620
2,950

3,130
3,220
2,950
2,540
2,700

2,950
3,220
3,490
4,090
4,090

4,290
4,510
4,510
3,890
3,490

May.

3,220
3,890
4,290
5,420
5,900

6,400
4,090
3,790
3,990
3,790

3,490
3,490
2,950
2,620
2,780

2,050
3,400
S oin

3,040
2,540

2,950
3 O1 A

3,130
2,620
2,000

1,860
1,860
2,070
2,300
3,040
2,950

June.

2,700
2,780
2,860
3,040
4,090

4,090
4,400
4,730
4,950
3,790

3,790
3,490
3,490
3,310

4,290
4,090
3,400
2,620
2,700

2,140
1,930
2,000
1,860
1,930

1,860
1,930
1,860
1,720
1,440

July.

1,320
1,380
1,440
1,320
1,320

1,320
1,320
1,200
1,080

965

1,020
1,080

855
750

650
605
605
538
494

472
409
368
VHf>
310

310
274
274
257
210
182

Aug.

196
196
210
182
169

169
156
182
182
182

182
182
IfiQ

156
182

169
182
182
169
169

156
196
182
1JW

144

156
1d4
121
132
144
144

SflPt,

132
132
132
110
132

132
144
132
121
121

100
100
100
100
100

100
100

81
90

100

100
110
110
121
110

121
121
121
110
110

Monthly discharge of Mokelumne River near Clements, Cal., for the year ending Sept. SO,
1916.

Month.

May......................................................

July.....................................................

The year...........................................

Discharge in second-feet.

Maximum.

172 
336 

1,250 
2,920 
2,620 
8,040 
4,840 
6,400 
4,950 
1,440 

210 
144

8,040

Minimum.

76 
94 

104 
157 
965 

1,580 
2,220 
1,860 
1.440 

182

11

76

Mean.

ill 
146 
322 

1,290 
1,700 
2.850 
3,270 
3,340 
3,040 

762 
170 
113

1,420

Run-off 
(total in 

acre-feet).

6,830 
8,690 

19,800 
79,300 
97,800 

175,000 
195,000 
205,000 
181,000 
46,900 
10,500 
6,720

1,030,009
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MIDDLE FORK OF MOKELUMNE RIVER AT WEST POINT, CAL.

LOCATION. In sec. 10, T. 6N.,R. 13 E., above highway bridge 1 mile south of West 
Point, Galaveras County, \\ miles below mouth of Bear Creek and 3^ miles above 
junction with the South Fork.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 9, 1911, to September 30, 1916.
GAGE. Vertical staff in two sections, fastened to trees on right bank, 1,000 feet above 

bridge; read by C. H. Spink.
DISCHARGE MEASUREMENTS. Made from cable half a mile above gage or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; fairly permanent.
EXTREMES os1 DISCHARGE. Maximum stage recorded during year, 8.0 feet at 8 a. m. 

March 20 (discharge, 1,300 second-feet); minimum stage recorded, 2.67 feet at 
5.25 p. m. September 21 (discharge, 4.7 second feet).

1911-1916: Maximum stage recorded, 10.0 feet at 4 p. m. January 23, 1914 (dis 
charge, 2,550 second-feet); minimum stage recorded, 2.48 feet at 1 p. m. August 
15, 1913 (discharge, 2.8 second-feet). /

ICE. Stage-discharge relation may be slightly affected by ice.
DIVERSIONS. Mokelumne Hill and Valley Springs ditch (capacity about 6 second-feet) 

diverts water about 2 miles above the station.
REGULATION . None.
ACCURACY. Change in stage-discharge relation indicated by discharge measurement 

made June 13, 1916, was assumed to have been caused by high water March 20. 
Rating curve before change well denned below 250 second-feet and extended 
above; curve after change fairly well defined below 900 second-feet and extended 
above. Gage read to hundredths once daily. Daily discharge ascertained by 
applying* daily gage height to rating table. Records probably good.

Discharge measurements of Middle F.ork of Mokelumne River at- West Point, Cal., during 
the year ending'Sept. 30, 1916.

[Made by H. J. Tompkins.]

Date.

Oct. 2.. .............................................................................

height.

Feet. 
2.81
3.74

Dis 
charge.

Sec.-feet. 
6.4

57
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Daily discharge, in second-feet, of Middle Fork of Mokelumne River at West Point, CaL, 
for the year ending Sept. 30, 1916.

Day.

1.... ..........
2..............
3..............
4..............

8.. ............
7..............
3..... .........
9..............
to..............
11.........:....
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

6.0
6.0
6.0
6.0
6.0

5.8
5.8
5.8
5.8
6.0

6.0
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

6.0
6.0
6.2
6.2
6.2

6.2
6.2
6.4
6.4

6.4

Nov.

6.4
6.4
6.4
6.4
6.4

6.4
6.4
6.4

12
9.6

8.5
7.8
7.8
7.8
7.8

7.8
7.8.
7.8
7.8
7.8

7.8
8.0
7.8
7.8
9 6

9 6
9 6
9 6
9 6
9 6

 

Dec.

9.8
10
11
78
27

22
17
17
20
15

15
13

114
78
33

22
17
17
16
16

16
16
16
16
16

1 f\

i P;
14
14
10

1°.

Jan.

13
16

349
288
55

48
43
89

114
89

65
55
48

52

48
664
qoi

151
101

7Q

67
Oftc

376
593

213
204
194

168
 tAO

Feb.

101
101
114
276

" 233

213
194
176
168
254

9?q

204

185
176

185
185
176
176
176

185
176

' 168
159

1 ^Q

349
97ft

311

Mar.

276
254
253
254
628

299
254
223
223
233

254
276
288
288
299

299

311
494

1,200

645
515
515
395
365

315
290
290
290
290
270

Apr.

250
290
250
250
250

250
250
250
270
290

365
290
270
250
250

250
250
240
220
220

220
220
220

220
OOfi

210
210

May.

200
190
180
180
180

180
170
162
155
148

148
140

125
118

118
111
125
118
111

111
111
118
111
104

97
Q1

85
85
85
82

June.

80
76
74
71
69

66
64
64
64
62

ftft
59
Rn
55
50

48
46

44
40

38
37
35
qo

qo

32
32
32
Q1

July.

31
31
30
28
26

24
25
24
23
22

21
20
20
20
20

20
19
19
18
17

17
16
15
14

14
13
12
11
11
10

Aug.

9.0
9.6
9.6
9.3
9.3

9.0
9.0
8.8
8.5
8.2

8.0
7.8
7.8
7.8
8.0

8.5
8.0
7.8
7.5
7.2

7.0
6.8
6.5
6.5
6.5

6.5
6.5
7.5
8.5
7.5
7.0

Sept.

6.5
6.4
6.4
6.4
6 4

6.4
6.4
6.5
6.5
6.5

8.5
6.5
6.2
5.9
5.6

5.3
5.0
4.9
4.8
4.8

4.7
12
6.2
5.8
6.5

7.5
7.0
8.5
6.5
6.5

Monthly discharge of Middle Fork of Mokelumne River at West Point, Cal.,for the year
ending Sept. 30, 1916.

Month.

April....................................................
May.....................................................

July.....................................................

September. ..............................................

The year...........................................

Discharge in second-feet.

Maximum.

8.4 
12 

114 
664 
349 

1,200 
365 
200 
80 
31 
9.6 

12

1,200

Minimum.

5.8 
8.4 
9.6 

13 
101 
223 
210 
82 
31 
10 
6.5 
4.7

4.7

Mean.

6.06 
8.02 

23.6 
166 
196 
357 
246 
131 
51.0 
19.5 
7.94 
6.30

101

Run-oft 
(total in 

acre-feet).

373
477 

1,450 
10,200 
11,300 
22,000 
14,600 
8,060 
3,040 
1,200 

488 
375

73,600

SOUTH FORK OF MOKELUMNE RIVER NEAR RAILROAD FLAT, GAL.

LOCATION. In sec. 34, T. 6 N., R. 14 E., at Laidet ranch, about 5 miles above mouth 
of Licking Fork and 5 miles east of Railroad Flat, Calaveras County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 23, 1911, to September 30, 1916.
GAGE. Vertical staff fastened to alder tree on right bank 100 feet above suspension 

footbridge; read by C. M. Laidet.
DISCHARGE MEASUREMENTS. Made from cable 150 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; seldom shifts.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.15 feet at 7.15 
a. m. March 20 (discharge, 1,040 second-feet); minimum stage recorded, 1.22 
feet at 4.30 p. m. September 18 (discharge, 3.6 second-feet).

1911-1916: Maximum stage recorded, 6.9 feet at 4.20 p. m. January 25, 1914 
(discharge, 3,330 second-feet); minimum stage recorded, September 18,1916. A 
stage of 1.10 feet November 18, 1911, gave a discharge of 4 second-feet.

ICE. Stage-discharge relation at times slightly affected by ice, but not during year 
ending September 30, 1916.

DIVERSIONS. An irrigation and power ditch of about 2 second-feet capacity diverts 
water at base of Blue Mountain, above station. Some water is also used1 for 
irrigation at Laidet ranch.

REGULATION. No information.
ACCURACY. Stage-discharge relation changed March 20. Rating curve before change 

well denned below 700 second-feet and extended above; curve after change 
fairly well denned above 30 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records excellent for medium stages; good for other stages.

Discharge measurements of South Fork of Mokelumne River near Railroad Flat, CaL, 
during the year ending Sept. 30, 1916.

[Made by H. J. Tompkins.]

Date. height.

Feet. 
1.20
1.75

Dis 
charge.

Sec.-ft. 
7.9

45

Daily discharge, in second-feet, of South Fork of Mokelumne River near Railroad Flat, 
Cal., for the year ending Sept. 30, 1916.

Day.

1..............
2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28....'..........
29..............
30..............
31..............

Oct.

8
8
8.5
8.5
8.5

8.5
9
9 .
9
9

9
10
10
10
10

10
10
10
10
10

9
9
8.5
8.5
8.5

8.5
8
8
8
8
8

Nov.

8
8
8
8
8

8
8
8.5
15
18

18
17
13
10
10

10
12
10
10
10

10
9
9
17
11

11
11
12
12
11

Dec.

11
11
49
49
32

20
18
18
20

' 17

15
14
38
66
34

26
21
20
20
20

20
20
18
18
18

17
15
17
18
14
13

Jan.

15
18
138
105
57

42
40
61
84
68

58
49
47
50
42

39
295
205
105
79

68
73
162
205
338

205
205
150
125
90
87

Feb.

82
76
87
150
190

150
138
98
125
162

295
175
162
162
175

190
190
190
205
205

175
162
162
150
138

175
360
360
338

Mar.

275
205
190
275
475

315
222
205
222
258

295
295
338
338
315

315
315
315
500

1,010

635
580
525
425
338

298
298
260
260
260
242

Apr.

260
260
242
242
242

242
242
260
279
298

380
298
298
260
260

260
242
224
207
207

. 207
207
207
207
207

207
207
.190.
190
174

May.

174
174
159
159
174

159
146
146
132
121

121
110
110
101
101

92
92
92
92
92

84
84
77
84
77

76
72
72
69
69

June.

65
63
59
56
56

54
53
52
51
50

50
47
47
44
.44

40
39
38
38
38

36
33
33
31
31

31
31
31
30
30

July.

30
28
27
26
25

£4
24
24
24
22

22
21
19
19
17

18
17
17
16
16

16
16
15
15
14

14
13
14
14
10

12

Aug.

12
11
11
11
10

10
9.5
9.5
9
9.5

10
10
10
10
12

10
9.5
9
8.5
8.5

7
7

' ft. 5

6.5
7

8 K

7

Sept.

7
6.5
6

6

5.5
6
5.5
5
5

55'
5

4.7

4.3
4 0

3 O

4.3
A 9

4 0

7
6
6
5.5

5
5
5.
5

NOTE. No record*June 7, July 23, 24, and Sept. 20; discharge interpolated.
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Monthly discharge of South Fork of Mokelumne River near Railroad Flat, Cal., for the
year ending Sept. SO, 1916.

Month.

October. .................................................
November. ..............................................

May............................................. .........

July......................................................
August... ................................................

Discharge in second-feet.

Maximum.

10 
18 
66 

338 
360 

1,010 
380 
174 
65 
30 
12 

7

1,010

Minimum.

8 
8 

11 
15 
76 

190 
174 
65 
30 
12 
6.5 
3.9

3.9

Mean.

8.94 
11.0 
22.8 

107 
177 
348 
240 
109 
43.4 
19.1 
9.11 
5.30

91.5

Run-off 
{total in 

acre-feet).

550 
655 

« 1,400 
6,580 

10,200 
21,400 
14,300 
6,700 
2,580 
1,170 

560 
315

66,400

LICKING FORK OF MOKELUMNE RIVER NEAR RAILROAD FLAT, CAL.

LOCATION, In the E. \ SE. \ sec. 26, T. 6 N., R. 14 E., at Mokelumne forest ranger 
station, 100 feet above mouth of Big Canyon Creek and 6J miles east of Railroad 
Flat, Calaveras County. Licking Fork joins the South Fork 6 miles below the 
station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 23, 1911, to September 30, 1916 (incomplete).
GAGE. Vertical staff spiked to an alder tree on left bank about 140 feet above ranger 

station; gage used prior to June 4, 1915, was on left bank 160 feet above and at 
different datum. Gage read by employees of United States Forest Service.

DISCHARGE MEASUREMENTS. Made from foot log near gage or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; rough and fairly 

permanent. Banks high and not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3.2 feet at 4.30 

p. m. March 16 and 24 (discharge, 31 second-feet); minimum stage recorded, 
1.78 feet August 24 to 26 and September 16 (discharge, 1.1 second-feet).

1911-1916: Maximum stage recorded, 2.4 feet January 25, 1914 (discharge not 
known); minimum stage recorded, 0.25 foot June 1-10, 1914 (discharge not 
known); both stages referred to datum of old gage.

DIVERSIONS. An irrigation ditch having a capacity of 1 second-foot heads above 
the station.

REGULATION. None.
ACCURACY. Stage-discharge relation did not change during year. Rating curve 

well defined below 20 second-feet and extended above. Gage read to hun- 
dredths once daily. Daily discharge ascertained by applying gage height to 
rating table. Record excellent for period in which gage is read.

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of lacking Fork of Mokelumne River near Railroad Flat, Cal.,
during the year ending Sept. 30, 1916.

 
[Made by H. J. Tompkins.]

Date.

Oct. 1.. .......................... ...................................................

heignt.

Feet. 
1.81
2.21

Dis 
charge.

Sec.-ft. 
1.3
5.3
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Daily'discharge, in second-feet, of Licking Fork of Mokelumne River near Railroad F,lat, 
Cal.,for the year ending Sept. SO, 1916.

Day.

1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................

' 9...................
10...................

11...................
12...................
13...................
14...................
15...................

  16...................
17...................
18...................
19................... 
20...................

21...................
22
23...................
24...................
25...................

26...................
27...................
28...................
29
30...................
31...................

Oct.

1.3
1.3
1.3
1.3
1.4

1.5
1.6
1.6
1.7
1.7

1 s
1 8
1 a
1 s
1 S

1 S
1 S
1.8
1.9 
1.9

1 9
1 0

l a
i «
1 R

1 &
1 S
1 &
1.8
1.8
1 8

Nov.

1.8
1.8
1.8
1.9
1 Q

1.8
1 8
1 S
2.4

Dec.

2.1
2.3
4.0
5.2
3 Q

3.4

Mar.

31

31

23

Apr.

24
24
24
24
24

25
25
25
26
26

26
25
24,
23
22

22
21
20
19 
18

17
17
16
16
16

16
16
15
15
14

May.

12
12
11
11
11

11
11
10
9.9
9.5

9.3
8.7
8.3
7.8
7.4

7.3
7.3
8.0

7.3

7.0
6.6
7.3
7.6
7.4

7.1
7.0
6.8
6.6
6.5
6.3

Jane.

6.0
5.8
5.6
5.6
5.6

5.5
5.5
5.5
5.5
5.5

5.3
5.2
5.1
5.0
4.8

4.7
4.6
4.5

4.3

4.2
4.0
3.9
3.8
3.8

3.8
3.8
3.8
3.9
3.9

July.

3.9
3.9
3.8
3.4
3.2

3.2
2.8
2.8
2.9
2.9

2.8
2.8
2.9
2.9
2.8

2.8
2.7
2.7

2.7

2.7
2.8
2.8
2.7
2.7

2.5
2.1
2.1
2.1
2.1
2.1

Aug.

2.0
2.0
2.0
2.0
2.0

«.o
1.9
1.9
1.9
1.3

1.3
1.2
1.3
1.3
1.3

1.2
1.2
1.4

1.4

1.4
1.4
1.4
1.1
1.1

1.1
1.3
1.3
1.4
1.3
1.3

Sept.

.3

.3

.3

.5

.5

.5

.5

.4

.4

.4

1.4
1.4
1.4
1.3
1.3

1.1
1.3
1.3
1.3 
1.3

1.3
1 9
2.0
1.9
i a

i s
1.6
1.6
2.2
2.2

NOTE. No record for days for which no discharge is ̂ iven; also Apr. 1, 3-10,12-20, 22, 23, 30. May 4, 8, 
14,20,21, 25,27-29,31, June 1, 2, 5, 6, 8, 9,13-23, 25, and 28 for which discharge was interpolated.

Monthly discharge of Licking Fork of Mokelumne River near Railroad Flat, Cat., for 
the year ending Sept. SO, 1916.

Month.

ArtHI
May .... ...... .... .. _ ..

July.....................................................

Discharge in second-feet.

Maximum.

1.9 
26 
12 
6.0 
3.9 
2.0 
2.2

Minimum.

1.3 
14 
6.3 
3.8 
2.1 
1.1 
1.1

Mean.

1.70 
20.8 
8.50 
4.76 
2.82 
1.49 
1.52

Run-off 
(total in 

acre-feet).

105
1,240 

523 
283 
173 
92 
90

NORTH FORE OF COSTTMBTES RIVER HEAR EL DORADO, GAL.

LOCATION. In sec. 23, T. 9 N., E. 10 E., at suspension footbridge at Celio's ranch,1 
4 miles above junction with Middle Fork and 5 miles south of El Dorado, El 
Dorado County. Martinez Creek enters about 1J miles above the station.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. August 13, 1911, to September 30, 1916.
GAGE. Staff in three sections on right bank at the bridge; read by James Yates. 

Temporary gage at same site but at datum 1.0 foot higher was used August 13 
to September 23, 1911.

i "Kings Store" on map of Placerville quadrangle, United States Geological Survey
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DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and solid rock; apparently per 

manent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 10.1 feet at 11 

a. m. March 20 (discharge, 3,400 second-feet); minimum stage recorded, 2.95 
feet September 15-17, 20, and 21 (discharge, 4.5 second-feet).

1911-1916: Maximum stage recorded, 14.2 feet January 25, 1914 (discharge, 
from extension of rating curve, about 6,930 second-feet); minimum stage recorded, 
2.85 feet August 19 to September 9 and September 14-17, 1914 (discharge, 2 
second-feet).

ICE .-- Stage-discharge relation very slightly, if ever, affected by ice.
DIVERSIONS. The J. J. Crawford ditch, a small ditch about 2 feet wide, diverts 

from Camp Creek'above the station for use for irrigation below Hacerville.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Bating curve well denned below 

3,000 second-feet and extended above. Gage read to quarter tenths once daily. 
Daily discharge ascertained by applying gage height to rating table. Records 
good.

The following discharge measurement was made by H. D. McGlashan: 
November 20,1915: Gage height, 3.28 feet; discharge, 18 second-feet.

Daily discharge, in second-feet, of North Fork of Cosumnes River-near El Dorado, Cal., 
for the year ending Sept. 30, 1916.

D&y.

1..............
2..............
3..............
4..............
5..............

6,.... ..:......
7..............
8..............
9..............
10..............

11
12..:...........
13..............
14..............
15..............

16.:............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
2J7 .  ...;..
28..............
29...............
30..............
31..............

Oct.

5.5
5.5

 5.5
5.5
5.5

5.1
5.1
5.5
5.5
5.5

5.5
5.5

  5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5

6.6
6.6
6.6

6.6
8.2
8.2
8/2

<J9.1
old

Nov.

11
11
14
14
14

14
11
11'30

39

. 30
23
20
20
20

a22
23
23
23
26

26
23
23

. 49
34

30
30
30

26

Dec.

o28
30
60

  418
114

99
72
60
60
54

54
a 52
49
785

o450

114
85
85

a 72
60

54
49
49
KA

49

44
39
AQ

AQ

30

Jan.

o37
44

2.250
568
490

191
169
240
785
975

352
352
266

1,240
652

384
1.750
1.300

740
528

384
293

1,300

1,960

1,140
1,820
1,020
AQK

610
454

Feb.

418
418

1,020
2,480
1,080

975
830
875
830
975

1,140
o985
830
830
785

785
o762
740
785
740

875
740
695
652
740

830
1,360
1,190
1,480

Mar.

1,480
1.020
875
830

2,180

1.140
975

«880
785
785

925
1,080
1,140
1,140
1,080

ol,080
1,080
1,080
1, 480
3,400

2,320
1,550
i,seo
1,190
975

1,020
830
925
830

o830
830

Apr.

785
830
875
925
875

S75
0998
1,020
975

1,020

1,140
o985
830

a 80S
785

785
740
740
652
610

a 631
652
652
652
610

695
652
610

610

May.

610
610
568
610
695

695
568
490
454
454

«436
418
384
384
352

322
o337
352
322
293
293'

293
308
280
266

240
240
238
215
240
240

June.

228
240
240
240
240

240
240
240
240
228

215
215
191

o 191
«191

191
191
169
159
130

122
114
99
92
85

85
78
72

a 72
72

July.

72
72
72

068
o64

60
49
44

«42
39

  34
30
30
30
30

o30
30
26
23
23

23
17

a]7
17
17

17
14
11

11
11

Aug.

11
11
11
11
11

11
11
11
11
11

11
9.9
8.2
8.2

11

11
11
09.8
8.2
8.2

8.2
6.6
5.5
5.S
5.5

5.5
5.5
5.5
5.5
5.5
5.5

Sept.

5.5
«5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

o5.5
5.5
5.5
5.1
4.5

4.5
A K

5.5
5.5
4/5

4.5
6.6
5.5
5.5
8.2

11
11
8.2
6.6
8.2

o Interpolated.
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Monthly discharge of North Fork of Cosumnes River near El Dorado, Cal., for- the year
ending Sept. SO, 1916.

. Month.

October. .................................................

December. 1 .............................................

May.....................................................

July.....................................................

The year...........................................

Discharge in second-feet.

Maximum.

10
49 

785 
2,250 
2.480 
3,400 
1.140 

695 
240 
72 
11 
11

3,400

Minimum.

5.1 
11 
28 
37 

418 
785 
610 
215 
72 
11 
5.5 
4.5

4.5

Mean,

6.14 
23.3 

106 
792 
926 

1.200 
791 
394 
170 
33.4 
8.73 
6.03

369

Eun-ofl 
(total in 

acre-feet).

378 
1,390 
6,520 

48,700 
53,300 
73.800 
47,100 
24,200 
10,100 
2,050 

537 
. 359

268,000

COSTTMNES RIVER AT MICHIGAN BAR, CAL.

LOCATION. In the NW. £ SE. i sec. 36, T. 8 N., R. 8 E., at highway bridge at Michigan 
Bar, Sacramento County, 5J miles southwest of Latrobe. The North and Middle 
Forks unite 12 miles above the station.

DRAINAGE AREA. 524 square miles.
RECORDS AVAILABLE. October 20, 1907, to September 30, 1916.
GAGE. Vertical staff on downstream end of bridge pier, near left bank; read by 

C. B. Ruman.
DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand, gravel, and small boulders; fairly 

permanent. Zero flow occurs, gage height 1.4 feet ±0.1 foot.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.1 feet at 7 a. m. 

March 20 (discharge, 10,400 second-feet); minimum stage recorded, 1.98 feet 
August 27-30 and September 3-5 (discharge, 5.5 second-feet).

1907-1916: Maximum stage recorded, 10.9 feet January 31, 1911 (discharge, 
22,400 second-feet); no flow July 25 to September 16, 1908.

DIVERSIONS. Douglas and Enterprise ditches, which have a combined capacity of 
about ,50 second-feet, divert from the Middle and South forks water which is used 
for power development for domestic supply and irrigation at Plymouth and 
vicinity. Slug Gulch ditch capacity of 7 or 8 second-feet also diverts water 
from the Middle Fork when prior appropriations permit. Michigan Bar canal, 
which has a capacity of about 50 second-feet, heads on the main Gosumnes at 
Musicdale Creek. Record of amount of water diverted not available.-

REGULATION. Flow partly regulated by diversions.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined -above 

\ 30 second-feet and fairly well defined below; same curve applicable, since 
February 1, 1911. Gage read to hundredths twice daily. Daily discharge ascer--, 
tained by applying mean daily gage height to rating table. Records excellent, 
except for low water, for which they are good.
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The following discharge measurement was made by H. D. McGlashan: November 
20, 1915: Gage height, 2.48 feet; discharge, 37 second-feet.

Daily discharge, in second-feet, of Cosumnes River at Michigan Bar, CaL, for the year
ending Sept. 30, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7....: ........
8..............

10..............

11..:...........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29
80..............
31

Oct.

12
14
9
9
9

9
9
8.5
9
9

9<
9
9

9

9
9
9
9
9

9
9

9
9

9
9
9
9

9

Nov.

9
  12

12
13
14

14
14
14
24
64

54
39
29
9O
9O

29
30
39
^Q
39

33
38
Oo

40
58

51
51
51
51
44

Dec.

39
39
72

1,000
250

157
120
98
Qa

118

120
08

1,000
1,620
506

272
210
175
151
125

120
116
QQ

QQ
Qfi

  98
89
SO
80
80
80

Jan.

64
120

3,700
2,760
850

567
400
718

2,760
3,210

1,050
718
675

6,870
1,700

900
4,470
3,450
1,700
1,160

900
760

2,020
2,760
4J 750

3,700
3,210
2,760
1,780
I ojn

Feb.

1,160
1 160
2,020
5,620
4,210

2,760
2,100
1,940
1,700
1,780

2,100
1,860
1,780
1,700
1 550

1,480
1,550
1 550
1,410
1,410

1,620
1,480
1,410
1,280
1,160

1,280
6,230
3,210

Mar.

3,210
2,370
1,860
1,860
5,620

2,560
2,190
1,780
1,700
1,550

1,780
2,100
2,190
2,190
2,020

1,860
1,860
1,860
2,560
8,920

4,470
3,700
2,980
2,370
2,020

1,860
1,700
1,550
1,550
1,550
1,410

Apr.

1,550
1,550
1,550
1,550
1,700

1,550
1,550
1,620
1,700
1,700

1,860
1,700
1,480
1,410
1,340

1,410
1,280
1,280
1,160
1,160

1,050
1,160
1,160
1,220
1,160

1,280
1,280
1,160
1,100
1,050

May.

950
1,000
1,000
1,050
1,050

1,050
1,000
1,000
805
805

760
760
760
675
635

635
635
635
675
595

595
581
535
675
693

525
473
460
460
460
460

June.

460
460
473
486
4.09

492
460
460
409
460

430
400
389
070
345

335
295
295
259
230

210
203
175
175
169

145
145
140
132
120

July.

120
120
125
116
98

98
91
77
72
72

64
64
58
51
51

51
51
50
39
39

34
29
28
24
22

22
22
17
17
17
15

Aug.

14
14
12
10
10

12
9
9
9
9

9

9
9
9

9
9
9
9
9

9
7.5
8.5
7.5
6.5

6
5.5
5.5
5.5
5.5
6

Sept.

6
6
5.5
5.5
5.5

6
6
6
6
6

6
6
6
6
6

6 .
6
6
6
6

6
6
6
12
14

14
14
12
12
10

Monthly discharge of Cosumnes River at Michigan Bar, CaL, for the year ending Sept. 30,
1916.

Month.

January.... ............ .. . ....

March...................................................
April....................................................
May....... . ..... . ...... . . . . . . . .

July.....................................................

The year. . . .

Discharge in second-feet.

Maximum.

14
64 

1,620 
6,870 
6,230 
8,920 
1 860 
1,050 

492 
125 

14 
14

8,920

Minimum.

8.5 
9 

39 
64 

1,160 
1,410 
1,050 

460 
120 
15 
5.5 
5.5

5.5

Mean.

9.24 
33.5 

236 
2,080 
2,130 
2,490 
1,390 

722 
323 
56.6 
8.74 
7.48

787

Run-off 
(total in 

acre-feet).

568 
1,990 

14,500 
128,000 
123,000 
153,000 
82,700 
44,400 
19,200 
3,480 

537 
445

572,000
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GOOSE LAKE BASIN. 

DREWS CREEK RESERVOIR HEAR LAKEVEEW, OREtt.

LOCATION. Dam is in sec. 5, T. 40 S., R. 18 E.; reservoir extends upstream about
10 miles. 

RECORDS AVAILABLE. February 26, 1913, to September 30, 1916; occasional readings
until February 6,1916; after that date readings practically every day. 

GAGE. Gage face attached to plank on upstream face of dam in 1915. Previous
readings obtained by measuring down from the floor of gage house. Gage heights
.refer to a datum level with lowest contour of reservoir. Gage reader, R. J.
Gilbert. 

OUTLETS. A tunnel with sill at elevation 16.3 feet and a blow-out pipe in center
of dam at bottom. 

REGULATION. Reservoir was filled up to outlet tunnel during winter of 1911-12
but was practically empty October 1, 1912. The rate of filling between that
date and March 31, 1913, has been estimated. 

EXTREMES OF STAGE. Maximum stage recorded during year, 41.1 feet March 21
(quantity stored, 18,000 acre-feet); minimum stage recorded, 17.8 feet January
15, 19 to 24 (quantity stored, 582 acre-feet). 

1913-1916: Maximum stage recorded, 53.4 feet April 18-20, 1914 (quantity
stored, 55,500 acre-feet). 

ACCURACY. Prior to 1914 the monthly estimates of increase or decrease of volume
of storage are only roughly approximate, as the readings of water stage are very
rough, but the error for the entire year is probably not great. Beginning in 1914
results are good.

The following readings, near the.end of each month, have been used in correcting 
the observed flow of Drews Creek below the dam:

 Readings used in correcting observed flow of Drews Creek below dam for the year ending
Sept. SO, 1916.

Date.

Oct. 30.............
Nov 29
TWw» 9O

Feb. 29.............
Mar. 31... ..........

Gage 
height.

Feet. 
22.2
18.0
18.1
18.4
35.0
39.4

Storage.

Acre-feet. 
1 120

601
611
640

14,730

Loss 
or gain 
during 
month.

Acre-feet.

  - 519
+ 10
+ 29

t 7 O7A

+6, 720

' Date.

Apr. 29.............
May 31.. ...........

July 31.. ...........
Aug. 31. ...........
Sept. 30............

&,
Feet.

40 9
39.3
37.7
OR A

35.4

Storage.

Acr&feet.
IE &1A

17,630
14,550
11,830
9 880
s'530

Loss 
or gain 
during 
month.

Acre-feet. 
+1,110
+1,790
__o OCA

-2,720
_ 1 OKA

-1,350

DREWS CREEK HEAR LAKEVIEW, OREG.

LOCATION. In the SW. J sec. 4, T. 40 S., R. 18 E., at highway bridge half a mile 
below mouth of Willow Creek, a mile below the Drews Creek dam, and 18 miles 
southwest of Lakeview, Lake County.

DRAINAGE AREA. 211 square miles.
RECORDS AVAILABLE. January 16, 1909, to September 30, 1916.
GAGE. Friez .water-stage recorder since March 19, 1912, referred to a vertical staff 

on the highway bridge, installed March 1,1910. Gage inspected by R. J. Gilbert. 
Inclined staff at station No. 1, at the dam site a mile above present gage, used 
January 16 to May 31, 1909, and vertical staff at station No. 2, at a dump-car 
bridge 100 feet below the dam site, November 20, 1909, to February 28, 1910.
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DISCHARGE MEASUREMENTS. Made from wagon bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and sand; shifts slightly; drift 

and growth of aquatic plants may collect on control occasionally, affecting stage- 
discharge relation. At highest stages water flows into a second channel.

EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage recorder, 
5.20 feet at 1.30 p. m. March 19 (discharge, 672 second-feet); minimum stage, 
from water-stage recorder, 1.72 feet January 29, 30 and February 2 (discharge, 
0.5 second-foot or less).

1909-1916: Maximum stage recorded, 8.3 feet January 16, 1909, on original 
gage (discharge, 2,730 second-feet). Gage height estimated as 12 to 13 feet on 
gage 'No. 2 (gage washed out) evening of March 1-2, 1910 (discharge probably 
about 3,000 second-feet). Creek dry at times.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. The North Drews canal of the Goose Lake Valley Irrigation Co. diverts 

past the station; record is kept, its discharge is recorded and is added to determine 
the total run-off from the creek.

REGULATION. Since the last part of 1912 water has been stored in the reservoir 
of the Goose Lake Valley Irrigation Co. just above the station. A negligible 
quantity of water was stored prior to that time. The run-off records when cor 
rected for storage are often negative during the summer as the discharge into the 
reservoir becomes too small to offset the evaporation losses.

ACCURACY. Stage-discharge relation fairly permanent and rating curve fairly well 
defined for high-water period; not permanent rest of year on account of ice and 
growth of aquatic plants. Operation of water-stage recorder satisfactory for 
most of year. Daily discharge ascertained by applying to the rating table 
mean daily gage height determined by inspecting gage height graph, or, for 
days of considerable fluctuation, by subdividing days. Shifting-control method 
used for periods when stage-discharge relation was affected by weeds and ice. 
Records poor for September, fair October to January and June to August, and 
good February to May.

Discharge measurements of Drews Creek near .Lakeview, Oreg., during the year ending

Date.

Oct. 11

11
Feb. 12

Made by 

bert.... ............
.....do...............
R.J.Gilbert.........

Gage 
height.

Feet.

1 97
1 97

Dis 
charge.

Sec.-ft.

1.5
1.2

14.5

Date.

Feb. 12
Mar. 19
Apr. 20

Made by- height.

Feet. 
« 2. 34

5.20
3.45

Dis 
charge.

Sec.-ft. 
17.3

667
997

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Drews Creek near Lakeview, Oreg.,for the year ending
Sept. 30,1916.

Day.

1............ .......

3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22.....*.............
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Nov.

 

65

60
34
30
19
17

14
12
11
10
9

9
8
8
8

10
10
g
9

Dec.

11
13
16
99

30
36
QQ

36
30

24

19
16
14

13
12
12
10
12

13
18
24
on

28

27
19
13
12

11

Jan.

10
8
12
10
7

7
6
6

Feb.

0.5
.5
.6
.7
.8

1.3
2.0

2.4
14

14
11
11
11
14

18
23

1Q

19

20
16
14
17
17

18
10

12

Mar.

14
11
10
11
11

11
13
20
30
32

44
35
20
19
33

35
194
505
659
633

620
607
607
594
347

542
529
516
516
422
284

Apr.

124
205
170
433
438

282
241
238
241
205

241
238
232
227
232

227
225
225
225
225

194
136
84
11
11

11
10
10
10
10

May.

10
10
10
10
9

9
9
9
9
8

8
7
7
8
8

7
7
7
6
6

6
6
6
6
6

6
6
6
6
6
6

June.

6
6
6
6
6

6
5
4
5
6

6
7
6' 6

6

5
5
4
4
5

5
5
6
6
6

5
5
5
5
6

July.

5
6
5
4
4

4
7
4
5
4

4
4
4
5
6

6
6
6
6
5

6
6
6
5
4

5
5
5
5
4
4

Aue.

  4
4
3
3
3

4
4
4
5
4

4
5
4
4
4

4
4
3
3
3

3
3
3
3
3

3
3
3
3
3
3

NOTE. Stage-discharge relation aflected by ice Dec. 13-18 and about Jan. 9 to Feb. 13; operation of 
gage prevented by ice Jan. 10-31; daily discharge estimated from current-meter measurements, observ. 
era' notes, and temperature records. Stage-discharge relation believed to be aflected by growth of 
aquatic plants Oct. 1 to Dec. 1 and May 10 to Sept. 30; daily discharge estimated from current-meter 
measurements and records of flow below dam which were furnished by Goose Late Valley Irrigation 
Co. Mean discharge, Nov. 1-9, estimated as 2.0 second-feet; Jan. 9-25, 4 second-feet; Jan. 26-31, 0.5 
second-foot.

Monthly discharge of Drews Creek near Lakeview, Oreg.,for the year ending Sept. SO, 1916.

Month.

March....................................................
April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

65 
39 
12 
23 

659 
438 

10 
7 
7 
5

659

Minimum.

10

.5 
10 
10 
6 
4 
4 
3

Mean.

al.5 
12.9 
19.9 
4.4 

11.7 
256 
179 

7.4 
5.5 
5.0 
3.5 

02.0

42.4

Run-off 
(total in 

acre-feet.

92 
768 

1,220 
270 

,673 
15,700 
10.700 

455 
327 
307 
215 
119

30,800

o Estimated.
NOTE. Total net run-off of creek for year, including North Diews canal and increase in storage, 47,600 

acre-feet.

40533° 18 WSP 441- -13
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NORTH DREWS CANAL NEAR LAKEVIEW, OREG.

LOCATION. In sec. 3, T. 40 S., R. 18 E., nearly opposite the station on Drews Creek, 
about 2 miles below the intake of the canal at the Drews Creek dam and one- 
third mile above a spillway, 18 miles southwest of Lakeview, Lake County.

RECOKDS AVAILABLE. March 18, 1914, to September 30, 1916.
GAGE. Vertical staff on right side of flume at station 107. A gage just below outlet 

gate of dam was also read during 1915. Gage read by R. J. Gilbert
DISCHARGE MEASUREMENTS. Made from collar of flume or by wading.
CHANNEL AND CONTROL. 12-foot wooden flume.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 1.70 feet April 1 

(discharge, 71 second-feet).
1914-1916: Maximum discharge 102 second-feet (gage height, 2.10 feet on gage 

above weir) March 28, 1914. Canal dry at times.
ACCURACY. Stage-discharge relation changed during winter, when water was out of 

canal, and was affected by growth of aquatic plants during summer. Fairly well 
defined rating curves used October 1 to November 12 and March 17 to June 9. 
Shifting-control method used June 10 to September 30, based on study of records 
on a weir some distance below station. Gage read to hundredths about every 
other day. Daily discharge ascertained by applying daily gage height to rating 
table and by interpolation for days when gage was not read. Records good Octo 
ber to May, fair for June and poor July to September.

North Drews canal diverts water from Drews Creek at reservoir dam in the SE. | 
sec. 5 for irrigating land north of the creek on the west side of Goose Lake Valley.

Discharge measurements of North Drews canal near Lakeview, Oreg., during the year end 
ing Sept. 30, 1916.

Date.

Oct 11

12
Nov. 10

Made by  

R.J.Gilbert..........
.....do...............

Gage 
height.

Feet.

0.55
.53

1.35

Dis 
charge.

Sec.-ft.

6.6
7.5

Date.

Nov. 10
Mar. 20
Apr. 8

Made by 

R.J.Gilbert..........
.....do...............
.....do...............

Gage 
height.

Feet. 
1.40
1.40
.68

1.01

Dis 
charge.

Sec.-ft. 
3"9.3
46.9
14.1
7.4
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Daily discharge, in second-feet, of North Drews canal near Lakeview, Oreg., for the year
ending Sept. SO, 1916.

Day.

1. ..........................
2...........................
3...........................
4...........................
5...........................

6..........................
7...........................
8...........................
9.. .........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

7.0
7.0
7.0
7.0
7.0

6.0
6.0
6.0
6.0
6.5

7.0
6.6
6.6

6.3

6.0
5.8
5.7
5.7
5.7

5.7
5.7
5.7
5.7
5.7

6.0
6.0
6.0
6.0
5.9
5.8

Nov.

5.7
5.8
6.0
6.0
6.0

6.0
6.0
6.0
6.0

26

19
40

Mar.

36
62
u
47

47
47
47
47
47

48
48
49
50
52
*ut

'Apr.

64
56
30
48
49

50
50
36
14
14

15
16
16
17
18

19
20
20
19
1Q

18
18
19
20
20

20
20
20
20
20

May.

20
20
20
16
16

16
16
16
16
16

16
16
16
15
14

14
14
14
14
14

14
14
15
15
15

14
14
14
14
14
14

June.

13
13
13
19
58

46
34
34
34
42

42
43
42
41
46

52
47
43
39
35

32
30
32
33
35

37
37
37
37
37

July.

34
29
24
18
13

6
5

22
25
28

28
28
31
34
35

35
35
32
29
29

29
29
24
19
20

21
21
21
18
17
16

Aug.

15
14
13
13
13

21
21
21

21

21
21
21
22
23

20
18
14
10
10

10
11
10
10
10

10
10

. 10
9
9
9

Sept.

9
9
9
9
10

10
10
10
10
10

10
10
10
11
1
1
1
1
1
7

21
21
21
22
22

12
2
2
2
2

Monthly discharge of North Drews canal near Lake-view, Oreg., for the year ending Sept.
SO, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

ItfftTrimiiTn.

7.0 
40 

0 
0 
0 

62 
64 
20 
58 
35 
23 
22

64

Minimum.

5.7 
0 
0 
0 
0 
0 

14 
14 
13 
5 
9 
1

0

Mean.

6.18 
4.62 
0 
C 
0 

23.7 
26.2 
15.4 
36.1 
24.4 
14.9 
9.20

13.4

Run-off 
(total in 

acre-feet).

380 
275 

0 
0
0 

1,460 
1,560 

947 
2,150 
1,500 

916 
547

9,740

COTTONWOOD CHEEK NEAR LAKEVIEW, OREG.

LOCATION. In the SW. i sec. 29, T. 38 S., R. 19 EM about half a mile below dam site
of a proposed storage reservoir and near edge of valley; 10 miles northwest of
Lakeview, Lake County. 

DRAINAGE AREA. 30 square miles.
RECORDS AVAILABLE. November 22,1908, to September 30, 1916. 
GASE. Vertical staff on left bank; read once daily by Peter Segner. From November

22, 1908, to January 18, 1909, a gage just above a weir, one-fourth mile below the
dam site, was used.
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DISCHARGE MEASUREMENTS. Made from footbridge 40 feet below present gage or by 
wading near gage.

CHANNEL AND CONTROL. Bed composed of clean gravel; somewhat shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.8 feet March 19 

(discharge, 241 second-feet); minimum stage recorded, 0.20 foot in October, 
November, February, August, and September (discharge, 2 second-feet).

1908-1916: Maximum stage recorded, 3.4 feet November 23, 1909 (discharge, 
337 second-feet); minimum discharge, 1 second-foot, in-1909,1910,1913, and 1914.

ICE. Stage-discharge relation seriously affected by ice during December and January; 
flow estimated.

DIVERSIONS. None above station.
ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 

Bating curve well denned between 2 and 250 second-feet. Gage read to half 
tenths once daily. Daily discharge ascertained by applying daily gage height 
to rating table. Records only fair for February and March on account of diurnal 
fluctuation, poor for December and January, and good for rest of year.

Discharge measurements of Cottonwood Creek near Lakeview, Oreg., during the year ending
Sept. SO, 1916.

Date.

Oct. 10

Made by  

Henshaw and Batch-

Gage 
height.

Feet. 

0.19

Dis 
charge.

Sec.-ft. 

1.4

Date.

Sept. 2d

Made by 

F. F. Henshaw......

Gage 
height.

Feet. 
0.20

Dis 
charge.

Sec.-ft. 
2.2

Daily discharge, in second-feet, of Cottonwood Creek near Lakeview, Oreg., for the year
ending Sept. SO, 1916.

Day.

1. .........
2..........

5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
26..........

26..........
27..........
28
29..........
30..........
31..........

Oct.

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
3.5
3.5
5
3.5

2
2
2
2
2
2

Nov.

2
3.5
3.5
3.5
2

2
2
3.5
5
7

9
9
9
9
9

7
5
5
5
5

5
5
7
9
7

5
5
7
9
7

Dee.

5
5
7
9
9

9
7
5
5
9

5

Feb.

2
2
3.5
3.5
3.5

3.5
5
7
9
15

60
fiQ

87
97
69

60
60
51
4.0

35

»>o

28
OK

24
OQ

24
43
35
35

Mar.

28
28
24
18
15

12
9

21
35
32

21
79

78
82
87

172
178

241
205

128
107
92
78
60

64
161
117
60
78
69

Apr.

64
97
69
78
74

87
78
74

161
172

97
107
92
92
87

78
69
74
60
60

60
60
64
69
74

82
74
60
82
60

May.

64
69
74
82
78

78
82
69
fi4

60

60
60
51
51
47

43
60
56
47
AO

AV

39
43
43
4*3

47
43
43
36
39
to

June.

35
35
39
32
32

35
32
35
35
35

28
28
32
OO

24

24

91

21
la

is
15
15
18
15

15
15
15
15
18

July.

18
18
18
15
12

15
12
19

12
15

12
19

9

9

 9

7
7
5
5
5

5

5

5
5

Aug.

5
5
5
3.5
5

5
5
5
5
5

5
5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

^ S 1
3.5
3 C

3.52'

3.5
3.5
3 C

3.5
2

Sept.

3.5
2

2
2

2

2

3
2
3
2
2

2

2
3.5

3.5

2

NOTE. Discharge estimated because of ice as follows: Dec. 13-31, 4 second-feet; Jan. 1-15, 3 second- 
feet; Jan. 16-n31, 2 second-feet.
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Monthly discharge of Cottonwood Creek near Lakeview, Oreg.,for the year ending Sept. SO,
1916.

Month.

November...............................................

January.. . ...............................................

March ....................................................
April.... ....... ..........................................

July.....................................................
August...................................................

Discharge in second-feet. '

Maximum.

5.0 
9.0 
9.0

97 
241 
172 
82 
39 

18 
5.0 
3.5

241

Minimum.

2.0 
2.0

2.0 
9.0 

60 
35 
15 
5.0 
2.0 
2.0

2.0

Mean.

2.24 
5.73 
5.03 
2.50 

33.4 
82.1 
81.8 
54.7 
25.1 
9.74 
3.89 
2.15

25.6

Run-off 
(total in 

acre-feet).

138 
341 
309 
154 

1.920 
5,050 
4,870 
3,360 
1,490 

599 
239 
128

18,600

THOMAS CREEK NEAR LAKEVIEW, OREG.

LOCATION. In the NE. \ sec. 22, T. 38 S., R. 19 E., at site of proposed diversion
dam, near edge of valley, 8 miles below the Thomas Creek Reservoir, and 10
miles northwest of Lakeview, Lake County. 

DRAINAGE AREA. Not measured. ' 
RECORDS AVAILABLE. January 1, 1912, to September 30, 1916. 
GAGE. Vertical staff driven in creek bed near left bank, 300 feet above highway

bridge; read by George Wright. Gage readings beginning April 13, 1914, refer
to a datum 0.46 foot lower than that previously used. Gage used January 1 to
March 9, 1912, and also December 1, 1912, to February 29, 1913, was on right
abutment of bridge over southernmost of three channels, into which creek divides
at the road crossing.

DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. Bed composed of sand, gravel, and yellow clay; somewhat

shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.1 feet March 20

(discharge, 179 second-feet); minimum stage recorded, 1.20 feet July 10, 12, and
16 (discharge, 0.5 second-foot). 

1912-1916: Maximum stage recorded, 4.15 feet April 15, 1914 (discharge, 440
second-feet); minimum stage recorded, that in July, 1916. 

ICE. Stage-discharge relation not affected by ice; channel kept open by springs
above the gage.

DIVERSIONS. Two small irrigation ditches divert water around gage. 
ACCURACY. Stage-discharge relation practically permanent. Rating curve fairly

well denned. Gage read once to quarter tenths on days for which discharge is
given in table of daily discharge, except for days given in footnote to that table.
Daily discharge ascertained by applying daily gage height to rating table.
Results good June to September; fair for remainder of year.
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The following measurement was made by F. F. Henshaw: 
September 20, 1916: Gage height, 1.35 feet; discharge, 1.5 second-feet.

Daily discharge, in second-feet, of Thomas Creel near Lakemew, Or eg., far the year ending
Sept. 30, 1916.

Day.

1..... .........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
q

10..............

11..!............

12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2.7

2.7

2.7

2.7

2.7

2.7

2.2

2.2

Nov.

2.2

4.5

2.0

2.2

2.2

Dec.

12
4.5

4.5

2.2

2.2

2 9

2.7

2.7

1.6

Jan.

9 9

4.5

4.5

A E

4 K

4 K

A K

4.5

Feb.

4 0

4.6

A K

4.5

7.5

9 0

9.8

17

18

Mar.

14
13
12
12
12

11
11
11
11
13

15
28
42
33
71

51
95
95

124
179

95
66
53
18
33

42
51
53
53
52
51

Apr.

69
65
61
51
51

55
59
69
77

100

124
116
59
68
77

66
56
56
49
42

42
46
42
46
56

63
61
61
51
42

May.

44
46
46
44
56

56
40
42
42
33

29
25
25
20
15

18
22
25
24
24

23
22
24
27
29

30
31
26
22
20
19

June.

18

18 '

9.8

18

17

6.9

3.4

3.4

2.2

3.4

July.

2.2

1.0
2.0

.5

.5

.5

.9

1.0

1.0

Aug.

1.0

1.0

1.2

1.2

2.2

2.2

2.2

1.0

1.2

Sept.

1.6

1.2

1.2

i.6

1.2

1.6

i.2

1.2

2.0

NOTE. Discharge interpolated Mar. 1, 3, 5, 6, 8.10,12, 26, 30; Apr. 2, 6,10,14,16,19; May 1,7,11,14,16, 
19, 21, 23, 26, 28, and 30.

Monthly discharge of Thomas Creek near Lakeview , Oreg., far the year ending Sept. SO,
1916.

Month.

March........................................ ...........
April.....................................................
May.....................................................

July.....................................................
August...................................................

The year.......   _ ..... _ ........ _ ....... ....

Discharge in second-feet.

Maximum.

179 
124 
56

179

Minimum.

11
42 
15

Mean.

2.58 
2.43 
3.68 
4.21 
8.79 

45.8 
62.7 
30.9 
10.0 
1.07 
1.46 
1.36

14.6

Kun-off 
(total in 

acre-feet).

159
145 
226 
259 
506 

2,820 
3,730 
1.900 

595 
66 
90 
81

10,600

NOTE. Mean monthly discharge obtained by averaging toe daily discharge shown in table of daily
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SACRAMENTO RIVER BASIN. 

SACRAMENTO RIVER AT CASTELLA, CAL.

LOCATION. In sec. 22, T. 38 N., E. 4 W., at private highway bridge at Castella, 
Shasta County, about half a mile below the mouth of Castle Creek.

DRAINAGE AREA. 257 square miles.
RECORDS AVAILABLE. October 15, 1910, to September 30, 1916.
GAGE. Vertical staff on downstream end of bridge pier near right bank; read by 

H. 0. Wickes.
DISCHARGE MEASUREMENTS. Made from bridge at Sweet Brier camp, half a mile 

below gage, the section being more satisfactory than the one at the highway 
bridge where early measurements were made.

CHANNEL AND CONTROL. Bed rough; composed of small boulders; fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 12.0 feet at 7.30 

a. m. March 20 (discharge, from extension of rating curve, about 13,500 second- 
feet); minimum stage recorded, 2.38 feet, August 21 to September 30 (discharge, 
208 second-feet).

1910-1916: Maximum stage recorded, 13.7 feet at 5.50 a. m. January 2, 1914 
(discharge, from extension of rating curve, about 16,000 second-feet); minimum 
stage recorded, 2.4' feet at 7 a. m. October 28 and November 8, 1914 (discharge, 
175 second-feet).

DIVERSIONS. None.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined 

below 3,500 second-feet and extended above. Gage read to hundredths once 
daily. Daily discharge ascertained by applying gage height to rating table. 
Records good.

COOPERATION. Gage-height record furnished by H. 0. Wickes.

Discharge measurements of Sacramento River at Castella, Col., during the year ending
Sept. SO, 1916.

Date.

Nov. 19
Mar. 15 

15 
Aug. 19

Made by 

.....do................ 

.....do................

Gage 
height.

Feet. 
2.56
4.56 
4.56 
2.47

Dis 
charge.

Sec.-ft.
907

1,860 
1,880 

259

Date.

Sept. 23
23 
23

Made by 

.....do................ 

.....do................

Gage 
height.

Feet. 
2.38
2.38 
2.38

Dis 
charge.

Sec.-ft. 
210
196 
209
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Daily discharge, in second-feet, of Sacramento River at Castella, Col., for the year ending
Sept. 30, 1916.

Day.

1... ...........
2..............
3..............

5..............

6..............
7..............
8..............
9..............
JO..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............

19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

239
239
239
231
231

231
231
231
231
231

231
231
231
231
231

231
231
231
231
231

231
231
446
279
279

279
271
271
259
259
259

Nov.

269
269
269
259
259

259
259
259
279
271

271
271
271
271
271

275
279
279
279
279

279
279
473
370
420

525
322
279
279
279

Dec.

279
525

4,190
1,400
975

975
728
588
975
805

620
588

2,200
1,510
975

690
588
555
525
588

525
555
588
555
555

473
446
446
446
370
370

Jan.

370
370
395
395
395

525
555

1,060
588
473

370
370
370
345
345

345
345
Q7rt

370
370

370
370
588

1,620
1,300

888
805
655
588

499

Feb.

473
473
473
588
728

1,730
3,630
2,200
2,440
6,700

3,770
2,320

1,730

2,570
2,700
2,320
2,080

2,200
2,200
2,200
1 Qfifl
1,730

1,730
1,960
1,960
1,620

Mar.

1,510
1,250
1,160
1,730
2,200

1,510
1,250
1,250
1,400
1,620

2,080
2,570
2,700
2,200
2,080

2,200
2,440
2,570
6,400
13,500

6,700
4,470
3,350
2,570
2,080

1,840
1,840
1,840
1,730
1,730
1,840

Apr.

1,960
1,730
1.840
1,840
1,840

1,730
1,840
1,960
1,960
2,200

2,440
1,840
1,730
1,840
1,840

1,840
1,840
1,620
1,400
1,730

1,510
1,400
1,510
1,730
1,840

1,840
1,840
1 840
l'620
1,510

May.

1,620
1,730
1,960
2,080
2,200

2,570
1,960
1,620
1,400
1,160

975
1,020,
975
975
975

1,060
1,060
1,060
1,060
1,060

1,060
1,060
1,020
975
888

805
845
888
888
888
845

.Tune.

805
805
805
888
975

975
975
975
930
888

888
888
888
888
888

888
888

1,160
805
728

655
588
525
525
525

525
525
525
728
888

July.

853
819
784
750
715

681
646
612
577
543

508
474
439
404
370

370
370
345
345
345

345
322
322
322
300

300
300
300
300
279
279

Aug.

279
279
239
239
239

239
239
239
239
239

239
239
239
239
239

239
239
239
239
215

208
208
208
208
208

208
208
208
208
208
208

Sept.

208
208
208
208
208

208
208
208
208
208

208
208
208
208
208

208
208
208
208
208

208
208
208
208
208

208
208
208
208
208

NOTE. No record January 31 and July 1-14; discharge interpolated.

Monthly discharge of Sacramento River at Castella, Cal.,for the year ending Sept. 30,1916. 

[Drainage area, 257 square miles.]

Month.

July...............................

Discharge in second-feet.

Maximum.

446 
525 

4,190 
1,620 
6,700 

13,500 
2,440 
2,570 
1,160 

853 
279 
208

13,500

Minimum.

231 
259 
279 
345 
473 

1,160 
1,400 

805 
525 
279 
208 
208

208

Mean.

249 
296 
826 
546 

2,090 
2,700 
1,790 
1,250 

798 
462 
230 
208

949

Per 
square 
mile.

0.969 
1.15 
3.21 
2.12 
8.13 

10.5 
6.96 
4.86 
3.11 
1.80 
.895 
.809

3.69

Run-off.

Depth in 
inches on 
drainage 

area.

1.12
1.28 
3.70 
2144 
8.77 

12.11 
7.77 
5.60 
3.47 
2.08 
1.03 
.90

50.27

Total in 
acre-feet.

15,300 
17,600 
50,80o 
33,600 

120,000 
166,000 
107,000 
76,90o 
47,500 
28,400 
14,100 
12,400

690; 000
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SACRAMENTO RIVER NEAR RED BLUFF, CAL.

LOCATION. In lot 4, sec. 34, T. 28 N., B. 3 W., at the lower end of Iron Canyon, 4 
miles northeast of Bed Bluff, Tehama County, and about 3 miles below the pro 
posed Iron Canyon dam site. Paines Creek enters about 3 miles above and 
Antelope Creek about 7 miles below the station.

DRAINAGE AREA. 9,300 square miles, not including the drainage area of Goose 
Lake 1,090 square miles which belongs naturally in Pit River basin, but has 
contributed no water except for a short time in 1869 and for not more than two hours 
during a severe storm from the north in 1881, when the lake overflowed to North 
Fork of Pit River. Previously published figures of discharge in second-feet per 
square m'le and run-off in depth in inches, based on the drainage area including 
Goose Lake, should be used with caution because of the large noncontributing 
area.

RECORDS AVAILABLE. January 28, 1902, to September 30,1916. The State engineer 
in 1879 and the commissioner of public works in 1893 and 1894 made measure 
ments at this point. From April 30, 1895, to June 30, 1902, a gaginj. station was 
maintained at Jellys Ferry, 12 miles above Red Bluff.

GAGE. Staff in seven sections on left bank; read by Richard Groebe. Several gages 
have been used at this station, but all observations have been reduced to the 
present datum. The United States Weather Bureau gage at Red Bluff has 
occasionally been used.

DISCHARGE MEASUREMENTS. Made from cable 50 feet above the gage.
CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders; practi 

cally permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, ]9.4 feet at 9 a. m. 

February 11 (discharge, 101,000 second-feet); minimum stage recorded, 1.2 feet 
September 25-30 (discharge, 4,790 second-feet).

1902-1916: Maximum stage recorded, 35.2 feet, February 3, 1909 (discharge, 
278,000 second-feet); minimum stage recorded, 0.9 foot September 7-28, 1903 
(discharge, 3,980 second-feet).

DIVERSIONS. A small amount of water is diverted from some of the minor tributaries 
for irrigation.

REGULATION. No storage of any importance has been developed in the drainage area 
above the station.

ACCURACY. Stage-discharge relation permanent except for slight variation'at low 
water, the maximum amount ot which is 5 per cent at the minimum recorded 
stage of 0.9 foot. Such a change probably occurred February 11. Rating curves 
well denned. Gage read to halt tenths twi- ce daily. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records excellent.

Discharge measurements of Sacramento River near Red Bluff, Cal., during the year ending
Sept. 30, 1916.

Date.

Nov. 20
Aug. 20

20

Made by  height.

Feet. 
1.60
1.28
1.28

Dis 
charge.

See.-ft. 
5,490
4,990
4,970
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Daily discharge, in second-feet, of Sacrainento River near Red Bluff, Cal., for the year
ending Sept. SO, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

5,110 
5,110 
5,110 
5,110 
5,110

5,110 
5,110 
5,110 
5,110 
5,110

5,110 
5,110 
5,110 
5,110 
5,110

5,110 
5,110 
5,110 
5,110 
5,110

5,110 
5,110 
5,350 
5,840 
5,590

5,350 
5,110 
5,110 
5,110 
5, 110 
5,110

Nov.

5,110 
5,590 
5,350 
5,350 
5,350

5,350 
5,110 
5,590 
7,150 
5,840

5,590 
5,590 
5,590 
5,590 
5,590

5,590 
5,590 
5,590 
5,590 
5,590

5,590 
5,590 
5,590 
6,610 
6,090

10,200 
7,430 
6,610 
6,090 
6,090

Dec.

5,840 
7,150 

26,200 
30,800 
16,600

21,600 
15,500 
12,200 
16,600 
12,200

13,300 
12,900 
47,000 
61,700 
24,900

17,800 
14,400 
12,600 
11,200 
10,200

9,860 
9,540 
9,540 
9,220 
8,910

8,600 
8,300 
8,000 
8,000 
7,710 
7,150

Jan.

7,430 
8,600 

20,600 
19,000 
15,100

13,300 
17,400 
37,000 
45,800 
30,300

19,400 
16,200 
16,600 
23,200 
18,200

17,400 
24,600 
23,200 
21,000 
15,100

12,600 
15,100 
85,100 
58,600 
85,100

47,000 
29,900 
24,900 
20,200 
17,400 
15,500

Feb.

14,400 
13,700 
16.600 
18,600 
48,600

59,200 
63,000 
65,500 
46,400 
70,200

91,300 
58,000 
42,100 
35,600 
40,000

40,000 
41,100 
39,000 
36,600 
34,100

32,700 
34,600 
32,700 
30,300 
27,600

27,200 
30,300 
29,900 
27,600

.......

Mar.

27,200 
24,500 
22,300 
22,300 
65,500

40,000 
31,300 
26,200 
24,000 
23,600

24,000 
26,200 
26,700 
28,500 
25,400

24,600 
24,500 
24,500 
28,000 
47,500

49,200 
38,000 
33,200 
28,500 
2fl,200

23,600 
22,700 
22,700 
22,300 
21,000 
20,200

Apr.

20,200 
19,800 
19,800 
19,000 
18,600

18,200 
17,800 
18,200 
18,200 
18,600

19,000 
18,600 
17,400 
17,000 
16,600

16,600 
17,400 
16,600 
15,900 
15,100

14,800 
14,800 
14,800 
14,400 
14,400

14,400 
14, 400 
14, 400 
14,000 
13,300

May.

12,900 
12,900 
13,300 
13,700 
13,700

13,700 
15,100 
13,300 
12,200 
11,500

10,900 
10,200 
10,200 
10, 200 
9,860

9,860 
10,200 
10,200 
11,200 
10,500

10,200 
9,860 
9,540 
9,540 
9,540

9,220 
9,220 
9,540 
9,540 
9,540 
9,540

June.

9,540 
9,540 
9,860 
9,860 
9,540

9,540 
9,540 
9,220 
8,910 
8,600

8,300 
8,000 
7,710 
7,710 
7,710

7,710 
7,430 
7,430 
7,710 
7,430

7,160 
6,860 
6,630 
6,630 
6,630

6,630 
6,630 
6,630 
6,630 
6.S90

July.

12,600 
12,600 
9,220 
8,000 
7,430

7,160 
6,890 
6,890 
6,630 
6,630

6,370 
6,120 
6,120 
6,120 
6,120

6,120 
6,120 
6,120 
6,120 
6,120

5,880 
5,650 
5,650 
5,650 
5,650

5,650 
5,430 
5,450 
5,450 
5,450 
5,430

Aug.

5,210 
5,210 
5,210 
5,210 
5,210

5,210 
5,210 
5,210 
5,210 
5,210

5,210 
5,000 
5,000 
5,000 
5,000

5,000 
5,000 
4,790 
5,000 
5,000

5,000 
5,210 
5,210 
5,000 
5,000

5,000 
5,000 
5,000 
5,000 
5,000 
5,000

Sept.

5,000 
5,000 
5,000 
5,000 
5,000

5,000 
5,000 
5.000 
5,000 
5,000

5,000 
5,000 
5,000 
5,000 
5,000

5,000 
5,000 
5,000 
5,000 
5,000

5,000 
5,210 
5,000 
5,000 
4,790

4,790 
4,790 
4,790 
4,790 
4,790

Monthly discharge of Sacramento River near Red Bluff, Cal., for the year ending Sept.
SO, 1916.

[ Drainage area, 9>300 o square miles.]

Month.

July..............................

Discharge in second-feet.

Maximum.

5,840 
10,200 
61,700 
85,100 
91,300 
65,500 
20,200 
15,100 
9,860 

12,900 
5,210 
5,210

91,300

minimum.

5,110 
5,110 
5,840 
7,430 

13,700 
20,200 
13,300 
9,220 
6,630 
5,430 
4,790 
4,790

4,790

Mean.

5,160 
5,920 

15,700 
26,500 
39,500 
28,900 
16,700 
11,000 
7,950 
6,680 
5,080 
4,960

14,400

Per
square 
mile.

0.555 
.637 

1.69 
2.85 
4.25 
3.11 
1.80 
1.18 
.855 
.718 
.546 
.533

1.55

Run-off.

Depth in 
inches on 
drainage 

area.

0.64 
.71 

1.95 
3.29 
4.58 
3.59 
2.01 
1.36 
\95 
.83 
.63 
.59

21.13

Total in 
acre-feet.

317,000 
352,000 
965,000 

1,630,000 
2,270,000 
1,780,000 

994,000 
676,000 
473,000 
411,000 
312,000 
295,000

10,500,000

i Does not include drainage area of Goose Lake, which is noneontributory.
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PIT RIVER AND TRIBUTARIES. 

PIT RIVER AT HENDERSON, CAL.

LOCATION. In sec. 36, T. 37 N., R. 1 W., at Big Bend ferry, one-fourth mile above 
Henderson, Shasta County. Nelson Creek enters half a mile above and Kosk 
Creek 1 mile below the station. v '

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. September 28,1910, to September 30,1916.
GAGE. Gurley electric water-stage recorder 50 feet below vertical staff fastened to 

an-alder tree on left bank about 100 feet above ferry; the gages do not read exactly 
the same on account of ,the slope of the water surface. Staff gage is the original 
gage; recorder was set in operation December 28, 1912.' Original datum has 
been maintained.

DISCHARGE MEASUREMENTS. Made from cable 25 feet downstream from water- 
stage recorder.

CHANNEL AND CONTROL. Bed rough; composed of boulders and coarse gravel; fairly 
permanent. One channel at all stages; banks not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
4.38 feet 3.45 to 4 a. m. February 11 (discharge, 10,900 second-feet); minimum 
stage recorded, 0.7 foot (staff gage) September 9-15 (discharge, 2,540 second-feet). 

1910-1916: Maximum stage recorded, 5.3 feet March 25, 1911 (discharge, 13,200 
second-feet); minimum stage recorded, 0.60 foot September 23-25, 1913 (dis 
charge, 2,490 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. No information.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined. 

Mean daily gage height determined by averaging readings printed every 15 
minutes by the machine. Daily discharge ascertained by applying mean daily 
gage height to rating table. Records good.

Discharge measurements of Pit River at Henderson, Cal., during the year ending Sept.
SO, 1916.

[Made by H. J. Tompkins.]

Date.

Jan. 10..............................................................................
May 29..............................................................................

 »,
Feet. 

1.02
1.52

Dis 
charge.

Sec.-ft. 
j 100
3^950
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Daily discharge, in second-feet, of Pit River at Henderson, Cal.,for the year ending Sept,
30, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

Oct.

2,620
2,620
2,620
2,620
2,620

2,620
2,620
2,620
2,620
2,690

2,690
2,690
2,690
2,690
2,690

2,690
2,690
2,690
2,690
2,690

2,690
2,690
2,690
2,690
2,690

2,690
2,690
2,690
2,770
2,770
2 T7(\

Nov.

2.860
2,860
2,860
2.860
2,860

2,860
2,860
2,860
2,860
2,860

2,860
2,860
2,860
2,860
2,860

2,860
2,860
2,860
2,860
2,860

2,940
2,860
2,940
3,020
3,020

2,940
2,940
2,860
2,860
2,860

Dec.

2,940
3,200
3,470
3,290
3,200

3,110
3,020
3,020
3,020
3,020

3,020
3,110
3,760
4,150
3,850

3,760
3,470
3,290
3,110
3,020

3,020
3,110
3,200
3,110
3,110

3,110
3,020
2,940
3,020
2,940 
2,860

Jan.

2,780
2,860
2,940
3,110
3,110

3,020
3,020
3,110
3,200
3,200

3,110
3,020
3,020
3,020
2,940

2,940
2,940
2,940
2,940
2,940

2,860
2,940
3,200
3,660
4,450

4,350
4,150
3,850
3,660
3,470 
3,380

Feb.

3,380
3,380
3,380
3,470
3,760

4,450
5,290
5,940
6,170
8,600

10,400
9,870

10,100
10,100
9,870

9,870
9,100
8,600
8,600
8,350

8,100
8,350
8,100
7,850
7,360

7,120
7,360
7,360
7,120

Mar.

6,640
6,170
5,940
5,830
6,170

5,940
5,720
5,500
5,500
5,500

5,940
6,640
7,360
7,850
7,600

7,360
7,360
7,360
7,360
7,850

7,850
7,850
7,360
7,120
6,640

6,400
6,170
6,400
6,400
6,170 
5,940

Apr.

5,830
5,720
5,610
5,500
5,400

5,290
5,180
5,180
5,180
5,180

5,290
5,400
5,290
5,290
5,180

5,080
5,180
5,180
5,080
4,980

4,870
4,760
4,760
4,660
4,560

4,560
4,450
4,350
4,250
4,250

May.

4,150
4,120
4,080
4,050
4,020

3,980
3,950
3,950
3,850
3,850

3,760
3,760
3,660
3,660
3,660

3,660
3,560
3,760
3,760
3,760

3,660
3,560
3,560

.3,560
3,560

3,760
3,950
4,150
4,050
4,150 
4,250

June.

4,450
4,660
4,660
4,560
4,350

4,250
4,150
4,050
3,850
3,760

3,560
3,470
3,380
3,290
3,200

3,200
3,200
3,110
3,110
3,110

3,020
2,860
2,780
2,940
3,020

3,020
2,940
3,020
3,020
3,200

July.

3,290
3,290
3,200
3,200
3,110

3,110
3,110
3,110
3,020
2,940

2,940
2,940
2,940
2,940
2,940

2,940
2,850
2,850
2,850
2,850

2,850
2,850
2,850
2,770
2,770

2,770
2,770
2,770
2,770
2,770 
2,770

Aug.

2,770
2,690
2,690
2,690
2,690

2,690
2,690
2,690
2,690
2,690

2,690
2,690
2,690
2,700
2,690

2,620
2,620
2,620
2,620
2,620

2,620
2,620
2,620
2,620
2,620

2,620
2,620
2,620
2,620
2,620 
2,620

Sept.

2,620
2,620
2,620
2,.620
2,620

2,620
2,620
2,620
2,540
2,540

2,540
2,540
2,540
2,540
2,540

2,620
2,620
2,620
2,620
2,620

2,620
2,620
2,620
2,620
2,620

2,620
2,690
2,690
2,690
2,690

NOTE. Water-stage recorder not running Oct. 1-31, May 2-6, July 10 to Aug. 13, and Aug. 15 to Sept. 
30. May 2-6 discharge interpolated. For the other periods staff gage readings were furnished by Mount 
Shasta Power Co., through W. A. Cooper.

Monthly discharge of Pit River at Henderson, CaL, for the year ending Sept. 30, 1916.

Month.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

2,770 
3,020 
4,150 
4,450 

10,400 
7,850 
5,830 
4,250 
4,660 
3,290 
2,770 
2,690

10,400

Minimum.

2,620 
2,860 
2,860 
2,780 
3,380 
5,500 
4,250 
3,560 
2,780 
2,770 
2,620 
2,540

2,540

Mean.

2,680 
2,880 
3,200 
3,230 
7,290 
6,640 
5,050 
3,850 
3,510 
2,940 
2,660 
2,610

3,860

Run-off 
(total in 

acre-feet).

165,000 
171,000 
197,000 
199,000 
419,000 
408,000 
300,000 
237,000 
209,000 
181,000 
164,000 
155,000

2,800,000

PIT RIVER NEAR YDALPOM, CAL.

LOCATION. In the NW. i sec. 32, T. 34 N., E. 3 W., at Silverthome Ferry, 1J miles 
southwest of Ydalpom, Shasta County, and 7J miles above junction with Sacra 
mento River. Squaw Creek enters hall a mile above and McCloud River 4 miles 
below the station.
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DRAINAGE AREA. 5,260 square miles, not including the drainage area of Goose 
Lake 1,090 square miles which belongs naturally in Pit River basin, but has 
conMbuted no water except for a short time in 1869 and for not more than two 
hours during a severe storm from the north in 1881, when the lake overflowed to 
North Fork of Pit River. Previously published figures of discharge in second- 
feet per square mile and run-off in depth in inches, based OB. the drainage area 
including Goose Lake, should be used with caution because of the large non- 
contributing area.

RECORDS AVAILABLE. Novembef 16, 1910, to September 30,1916.
GAGE. Vertical staff in two sections fastened to an ash tree on left bank 350 feet 

below ferry; read by M. D. Rodrigue. +
DISCHARGE MEASUREMENTS. Made from cable 50 feet above ferry cable.
CHANNEL AND CONTROL. Bed composed of gravel and sand; practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 16.4 feet at 1.30 

p. m. February 10 (discharge from extension of rating curve, about 40,300 second- 
feet); minimum stage recorded, 2.8 feet October 1-21 and August 4 to September 
30 (discharge, 2,740 second-feet).

1910-1916: Maximum stage recorded, 18.2 feet, December 31, 1913 (discharge, 
from extension of rating curve, about 47,000 second-feet); minimum stage re 
corded, 2.8 feet for long periods every year 1913-1916 (discharge, 2,740 second- 
feet).

DIVERSIONS. A small amount of water is diverted from the main stream and tribu 
taries, above the station, for irrigation.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned below 

35,000 second-feet and extended above. Gage read to tenths once daily. 
Daily discharge ascertained by applying gage height to rating table. Records 
excellent.

No discharge measurements were made at this station during the year.

Daily discharge, in second-feet, of Pit River near Ydalpom, Cal.,for the year ending Sept.
30, 1916.

Day.

1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30.............. 
31..............

Oct.

2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740

2,740

2,740
2,880
3,030
3,030
2,880
2,880
2,800
2,880
2,880
2,880 
3,030

Nov.

3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,630
3,480
3,330
3,180
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,180
5,640
3,940
4,600
3,940
3.630
3,330

Dee.

3,180
3,630
6,180
5,820
5,460
5,280
4,600
4,600
4,600
4,600
4,770
4,770

18,900
9,830
6,550
6,000
5,280
4,940
4,430
4,100
3,940
3,780
3,780
3,630
3,630
3,630
3,630
3,630
3,630
3,630 
3,630

Jan.

3,630
5,460
4,940
4,940
4,940
4,940
5,280

10,800
8,540
7,920
5,640
5,110
5,110
4,940
4,940
4,940
4,940
5,110
5,110
5,640
6,000
6,000

11,200
25,900
22,600
17,500
10,800
7,320
6,360
6,000 
5,460

Feb.

5, 110
5,110
5,460
8,540

15,500
22,300
18,700
17.500
13,200
34,300
31,000
20,600
17,500
16,600
15,800
15,500
15,000
14,500
13,700
13,200
12,900
12,700
12,400
11,700
11,000
10,800
11,700
11,200
10,500

Mar.

10,100
8,960
8,750
8,960

19,000
11,000
9,610
9,390
8,540
8,540
9,170
9,830

10,800
11,000
11,200
10,100
10,100
10,300
11,500
12,900
13,900
12, 700
11,500
10,500
10,100
9,170
8,750
8,960
8,960
8,540 
8,330

Apr.

7,920
7,920
7,720
7,520
7,320
7,120
7,120
7,120
7,120
7,120
7,120
7,120
7,120
6,930
6,740
6,550
6,550
6,360
6,360
6,360
6,180
6,000
5,820
5,640
5,640
5,460
5,460
5,460
5,280
5,280

May.

5,110
4,940
4,940
4,940
4,940
4,770
4,940
4,940
4,770
4,600
4,600
4,430
4,260
4,260
4,260
4,260
4.260
4,100
4,100
4,100
4,100
4,100
4,100
3,940
3,940
3,940
4,100
4,260
4,430
4,600 
4,770

June.

4.940
5; 280
5,460
5,110
4,940
4,770
4,600
4,260
4,100
3,940
3,940
3,780
3,780
3,630
3,480
3,480
3,330
3,330
3,330
3,330
3,330
3,330
3,330
3,330
3,330
3,180
3,180
3,030
3,030
3,030

July.

4,260
4,100
3,940
3,940
3,780

.3,780
3,630
3,630
3,630
3,630
3,480
3,330
3,330
3,180
3,180
3,180
3,180
3,180
3,180
3,180
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030
3,030 
2,880

Aug.

2,880
2,880
2,880
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,710
2,740
2,740
2,740
2,740
2,740
2,740
2,740

2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,74a 
2,740

Sept.

2,740
2,740
2,740
2,740
2,740

2,740
2,740
2,740
2,740
2,740

2,740

2,740

2,740
2,740
2,740
2 740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
2,740
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of Pit River near Ydalpom,' Cal., for the year ending Sept, SO, 1916. 

[Drainage area, 5,260 square miles.]

Month.

December.*. ......................

May. .............................

July..............................

Discharge in second-feet.

Maximum.

3,030 
5,640 

16,900 
25,900 
34,300 
19,000 
7,920 
5,110 
5,460 
4,260 
2,880 
2,740

34,300

Minimum.

2,740 
3,030 
3,180 
3,630 
5,110 
8,330 
5,280 
3,940 
3,030 
2,880 
2,740 
2,740

2,740

Mean.

2,800 
3,320 
5,030 
7,680 

14,600 
10,400 
6,580 
4,450 
3,830 
3,350 
2,750 
2,740

5,590

Per 
square 
mile.

0.532 
.631 
.956 

1.46 
2.78 
1.98 
1.25 
.846 
.728 
.637 
.523 
.521

1.06

Run-off.

Depth in 
inches on 
drainage 

area.

0.61
.70 

1.10 
1.68 
3.00 
2.28 
1.40 
.98 
.81 
.73 
.60 
.58

14.47

Total in 
acre-feet.

172,000 
198,000 
309,000 
472,000 
840,000 
639,000 
392,000 
274,000 
228,000, 
206,000 
169,000 
163,000

4,060,000

HAT GREEK AT HAT CREEK, CAL.

LOCATION. In the SE. $ sec. 10, T. 34 N., B. 4 E., at private highway bridge on 
Morris ranch, in Lassen National Forest, \1 mile north of Hat Creek post office, 
Shasta County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 22, 1910, to September 30,1916.
GAGE. Vertical staff fastened to downstream end of right abutment of bridge; original 

gage, which was at the same site, was carried out by mud flow from Lassen volcano 
in May, 1915; original datum lost. Gage read by Fred Seaborn.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed rough; composed of gravel and small boulders; shifts 

seldom; during summer months overgrown with aquatic plants.
EXTREMES OF STAGE. 1910-1916: Maximum stage recorded, 2.95 feet (original 

datum) at 3.55 p. m., May 17,1915; minimum stage recorded, 1.73 feet September 
11,1913 (discharge, 24 second-feet).

ICE. No information.
DIVERSIONS. On account of diversions for irrigation above station, this record does 

not show natural run-off from drainage basin. On May 13, 1911, nin- ditches 
were diverting a total of 110 second-feet. Of this amount it is estimated that 
55 second-feet were returned to stream above gage.

REGULATION. No information.
ACCURACY. Stage-discharge relation is affected by backwater from weeds during 

summer; the only two measurements that have been obtained for new gage indi 
cate a shift in control; daily discharge not determined.

COOPERATION. Gage-height record furnished by United States Forest Service.

The following measurement was made by H. J. Tompkins: 
June 2,1916: Gage height, 1.62 feet; discharge, 128 second-feet.
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Daily gage height, in feet, of Hat Creek at Hat Creek, Cal.,for the year ending Sept, 30,1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
n. ...... .......
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.............
22..............
23..............
24.............
25..............

26..............
27.............
28..............
29.............
30..............
31..............

Oct.

1.6

Nov.

1.5

1.4

Pec.

1.25

1.15

Jan.

1.2

1.2

i

Feb.'

1.35

1.4

1.4

1.4

Mar.

1.4

1.5

1.7

1.5

Apr.

1.7

1.65

1.65

May.

1.7

1.6

1.9

1.85

2.0

June.

2.05

July.

1.8

1.6

1.5

1.45

Aug.

1.4

1.4

1.45

Sept.

1.5

KOSK CREEK NEAR HENDERSON, CAL.

LOCATION. In sec. 12, T. 37 N., R. 1 W., above bridge on Holm ranch, in
National Forest, 3J miles above mouth of creek and 4 miles north of Henderson, 
Shasta County. Baker Creek enters about one-fourth mile below the station.

DRAINAGE AREA. 55.1 square miles x (measured on topographic map).
RECORDS AVAILABLE. October 1, 1910, to August 31, 1916 (not complete), when the 

station was discontinued. '
GAGE. Vertical staff fastened to an alder tree on left bank 100 feet above bridge; 

read occasionally by P. D. Lofton.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and email boulders; fairly per 

manent. ^
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 8.-0 feet at 11 a. m., 

February 10 (discharge, from extension of rating curve, about 2,920 second-feet); 
minimum stage recorded, 3.0 feet, October readings (discharge, 36 second-feet). 

1910-1916: Maximum stage recorded, 8.0 feet at 9 a. m., May 11, 1915, and 11 
a. m., February 10, 1916 (discharge, from extension of rating curve, about 2,920 
second-feet); minimum stage recorded, 2.78 feet at 7 a. m., December 21, and 2 
p. m., December 25, 1914 (discharge, 19 second-feet).

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve which has been 

applicable since January 1, 1912, is fairly well defined below 1,000 second-feet 
and is extended above. Gage read to tenths a few times a month; discharge for 
these days ascertained by applying gage height to rating table.

COOPERATION. Gage-height record furnished by United States Forest Service.

1 Revised since last published.
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Discharge measurements of Kosk Creek near Henderson, Cal., during 1916.

Date.

May 31

Made by  

Charles Leidl......... ....................................................

Gage 
height.

Feet. 
3-88
3.92

Dis 
charge.

Sec.-ft. 
153
162

Daily discharge in second-feet, of Kosh Creek
Sept. 30,

near Henderson; Cal., for the year ending 
1916.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

17..........
18..........
19..........
20..........

91

22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
w
31..........

Oct.

36

36

36

36

36

Nov.

' 46

80

170

901

476

Dec.

523

350

248

170

110

102

Jan.

119

110

220
 

572
1,140

572

Feb.

572

2,920

1,570

1,140
1,140

901

843

Mar.

843

901

1,140

1,020

843

814

Apr.

8i4

572

785

8.43

959

901

901

390

May.

390

432

390

350

331

331

312

170

144

June.

144

138

128

114

107

102

100

102

115

July.

67

64

56

Aug.

56

56

53

McCLOtTD RIVER AT BAIRD, CAL.

LOCATION. In the NW. i sec. 23, T. 34 N., R. 4 W., at United States^shery at Baird, 
Shasta County, about 2 miles above junction with Pit River. Bailey Creek 
enters about 2,000 feet above and Johns Creek 2,000 feet below the station.

DRAINAGE AREA. 665 square miles.
RECORDS AVAILABLE. December 22, 1910, to September 30, 1916.
GAGE. Vertical staff fastened to an alder tree on right bank, 600 feet above the 

hatchery; read by employees of United States fishery.
DISCHARGE MEASUREMENTS. Made from cable 20 feet above gage.
CHANNEL AND CONTROL. Bed composed of gravel and cobblestones; fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 10.8 feet at noon 

February 10 (discharge, 17,200 second-feet); minimum stage recorded, 2.0 feet 
November 17-23, 30, and December 1 (discharge, 1,360 second-feet), also stage 
1.9 feet September 1-6 and 10-16 (discharge, 1,360 second-feet). 
1910-1916: Maximum stage recorded, 14.2 fest at noon February 2,1915 (dis 
charge, 27,300 second-feet); minimum discharge recorded, 1,100 second-feet, 
October 17, 1910, a miscellaneous measurement (stage not referred to gage).
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DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water February 10. Rating 

curve before change well defined; after change, well defined above 2,500 second- 
feet and fairly well defined below. Gage read to hundredths once daily. Daily 
discharge ascertained by applying gage height to rating table. Records good.

COOPERATION. Gage-height record furnished by G. JI. Lambson, superintendent, 
and his successor, W. K. Hancock, of the United States fishery.

Discharge measurements of McCloud River at Baird, Cal., during the year ending Sept.
SO, 1916.

Date.

Nov. 18
is

UTar 14

14

Made by-

Charles Leidl. ........
. ....do...... .........

.....do...............

Gage 
height.

Feet. 
2.02
2.00
4.75
4.71

Dis 
charge.

Sec.jt. 
1,340
1 360
4,180
4,160

Date.

Aug. 18

24

Made by  

.....do...............

.....do...............

.

Gage 
height.

Feet. 
2.04
1 97
1 Q7

Dis 
charge.

Sec.-ft. 
1 460
l'440
i tdn

Daily discharge, in second-feet, of McCloud River at Baird, Cal., for the year ending
Sept. 80, 1916.

Day.

1..... .........

3..............
4..............
K

6.... .........
7..............
8..............

10..............
11..............
12..............
13..............
14..............
IK

16..............
17..............
18
1Q
20..............

91

22..............
23..............
24..............
25..............

26..............
97

28..............
29..............
30.............. 
31..............

Oct.

1,420
1,420
1,420
1,420
1,420

1,420
1,420
1,420
1,420
1,420

1,420
1,420
1,420
1,420
1,420

1.420
i;420
1,420
1,420
1,420

1,420
1,420
1,640
1,500
1,500

1,420
1,420
1,420
1,420
1,420 
1,420

Nov.

1,420
1,420
1,420
1,420
1,420

1,420
1,420
1,640
1,500
1,420

1,420
1,420
1,420
1,420
1,420

1,420
1,360
1,360
I qflfl
I OfiA

1 360
I'seo
1,360
1,420
1,600

1,800
1,600
1,420
1,420
1,360

Dec.

1,360
1,600
3,860
4,400
2,420

2,320
2,640
2,140
2,320
2,140

2,230
9 rwn
8,170
6,970
<5 5WM1

3,100
2,530
S oon

2,040
2 f\Af\

1 960
1*960
1^880
I ftfifi

1,800

I QAA
1,720
1,720
1,640
1,640 
i fun

Jan.

1,640
1,640
1,800
1,960
1,960

1,960
3,340
8,800
3,340
3,860

2,750
2,530
2,230
2,140
2,040

2,320
2,320
2,140
2,140
1 960

1,880
1,800
5,110
9 fififl

9,220

S 70A

4,260
3,470
2,980
2,530 
2,320

Feb.

2,230
2,140
2,140
2,980
6,410

10,600
10,800
9,220
6,780

17,200

13,000
8,380
6,410
5,410
5,570

5,570
5,570
5,570

5,110

4 Ofifl

4,960
i Qfirt
4,260

4,120
4,540
4 KAf\

4,120

Mar.

3,990
3,490
3,250
4,120
9,660

5,730
4,540
3,990
3,730
3,730

4,120
4 400
4^540
4,260
S oon

3 QQA

3 QQO

4,120
5 9fiA

9 ft SO

9,010
6,780
6,060
5,110
A fiftfl

4,260
4,120
4,120
4,260
3,990
3 QQA

Apr.

3,860
3,860
3,990
3 8fifl

3,860

3,730
3,730
3,730
3,730
3,990

4,120
3,860
3,610
31490
3,610

3 4on
3,490
3 AQf\

3,250
3,140

3,030
3,140
3 030
3,030
3,140

3,140
3,140
3,140
3,030
2,920

May.

2,920
2,920
2,920
2,920
3,030

3,140
3,250
2,920
2,810
2,590

2,490
2,490
2,490
2,390
2,390

2 9QH
2,290
2,290
2,390

 2,290

2 onn

2 9ftft

2,200
2 OOA

2,110

2,110
2,110
2,110
2,020
2,020 
2,020

June.

2,020
2,020
2,020
2,020
2,020

2,020
2,020
2,020
2,020
2,020

2,020
1,850
1,850
1,850'
1,850

1,850
1,850
1,850
1,850
1 QKA

i 7?n
1,770
1,770
1,770
1,690

1,690
1,690
I fiQft
1,690
1,690

July.

2,390
2,390
2,390
1,850
i 77n

1,690
1,690
1,690
1,690
1,690

1,690
1,690
1,690
1,620
1,620

1,690
1,620
1,620
1,550
1,550

1,550
1,550
1,550
1,550
1,550

1,550
1,550
1,550
1,550
1,550 
1,550

Aug.

1,550
1,550
1,550
1,550
1,480

1,480
1,480
1,480
1,480
1,480

1,480
1,480
1,480
1,480
1,480

1,480
1,480
1,480
1,480
1,480

1,480
1,480
1,420
1,420
1,420

1,420
1,420
1,420
1,420
1,420 
1,420

Sept.

1,360
I Ofirt

1,360
1 360
l',360

1,360
1,420
1,42?
1 420
1,360

1,360
1,360
1,360
1,360
1,360

1,360
1,420
1,420
1.420
1,420

1,420
1,420
1,420
1,420
1,420

1,420
1,420
1,420
1,420
1,420

40533° 18 WSP 441  14
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Monthly discharge of McCloud River at Baird, Cal.,for the year ending Sept. SO, 1916. 

[Drainage area, 665 square miles.]

Month.

Mav ... ............. . .

July..............................

Discharge in second-feet.

Maximum.

1,640 
1,800 
8,170 
9,660 

17,200 
9,880 
4,120 
3,250 
2,020 
2,390 
1,550 
1,420

17,200

Minimum.

1,420 
1,360 
1,360 
1,640 
2,140 
3,250 
2,920 
2,020 
1,690 
1,550 
1,420 
1,360

1,360

Mean.

1,430 
1,430 
2,620 
3,280 
6,110 
4,880 
3,490 
2,470 
1,870 
1,700 
1,470 
1,390

2,670

Per 
square 
mile.

2.15 
2.15 
3.94 
4.93 
9.19 
7.34 
5.25 
3.71 
2.81 
2.56 
2.21 
2.09

4.02

Run-off.

Depth in 
inches on 
drainage 

area.

2.48 
2.40 
4.54 
5.68 
9.91 
8.46 
5.86 
4.28 
3.14 
2.95 
2.55 
2.33

54.58

Total in 
acre-feet.

87,900 
85,100 

161,000 
202,000 
351,000 
300,000 
208,000 
152,000 
111,000 
105,000" 
90,400 
82,700

1,940,000

LITTLE STONY CREEK BASIN. 

LITTLE STONY CREEK NEAR LODOGA, CAL.

LOCATION. At East Park reservoir, 4 miles above junction with Stony Creek, and 
3J miles northwest of Lodoga, Colusa County.

DRAINAGE AREA. 102 square miles.
RECORDS AVAILABLE. January 1, 1908, to September 30, 1916.
GAGE. Record beginning December 1, 1910, is from gage at the dam; prior to that 

date gage was a short distance below present site. Gage read by J. J. Lea.
DISCHARGE. Computed from gage readings at the dam. Correction made for evap 

oration, which is measured by evaporation pan at reservoir. When discharge is 
10 second-feet or less it is computed from weir and current-meter measurements 
taken at the head of the reservoir about 3 miles above the dam.

EXTREMES OP DISCHARGE. 1907-1916: Maximum stage reported, 11.8 feet February 
2, 1909 (discharge, 7,060 second-feet); no flow during parts of every year.

DIVERSIONS. No information.
REGULATION. East Park reservoir is used for storage for the Orland Project of the 

United States Reclamation Service.
COOPERATION. Daily-discharge record furnished by United States Reclamation 

Service, through A. N. Burch, project manager.
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Daily discharge, in second-feet, of Little Stony Creek near Lodoga, Cal.,for the year ending
Sept. 30,1916.

Day.

1........ ...........
2...................
3...................

5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14............ ...... .
<5.. .......... .......

16...................
17...................
18...................
19...................
20...................

91
22
23..................:
24...................
25...................

26
27...................
28...................
29...................
30...................
31...................

Dec.

0.0
.0
.0

252
81

9 0
9 0
13
41
38

31
31

1,450
633
140

88
61
60
55
81

37
37
39
43
45

33
28
97
34
39
17

Jan.

17
22

1,670
978
254

114
104
118

1,160
658

320
187
188
172
152

246
242
252
202
128

102
88

3,020
1,410
tun

428
103
140
102
128
50

Feb.

169
169
169
157
169

204
301
318
297
289

312
249
162
182
195

195
198
195
172
156

169
566
171
216
116

179
236
192
205

Mar.

192
176
1&
136
540

363
188
156
186
170

160
  154

146
140
149

142
139
130
128
148

159
159
'140
1TO

1OC

116
106
102
115

Apr.

104
106
98
90
86

92
89
92
88
88

78
78
75
72
72

65
68
68
58
CO

65
44
54
50
43

46
36
44
50
39

May.

46
44
38
20

  38

33
29
36
26
32

32
32
12
26
24

- 18
18
50
63
16

^9
26
22
30
10

24
27
30
18
15
9O

June.

28
16
22
14
20

24
30
22
8.5
16

14
6.5
18
18
6.0

16
6.0
18
19
22

16
19
99
20
91

19
15
9 K

5.0
12

July.

5.0
5.0
5.0
5.0
5.0

4.5
4.5
4.5
4.5
4.0

4.0
4.0
4.0
3.5
3.0

2.5
2.0
1.5
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

Aug.

2.5
2.5
4.0
4.5
5.5

5.5
7.0
8.0
7.5
7.5

9.0
8.5
7.5
5.0
4.0

9.5
9.5
9.5
9.0

6.0
9 K

8.0
7.0
7.5

4.0
7.0
7.0
6.5
7.0
6.0

Sept.

7.0
9.5
8.5
9 K

Q n

10
8.5
8.5
8.0

11

10
9.0
9 K

9.5
9.0

Q n
9.5
10
8.5
9 A

0 f\

8.5
10
9 n

7.5

Q A

6.5
10
8.0
9.0

NOTE. No flow Oct. 1 to Dec. 3.

Monthly discharge of Little Stony Creek near Lodoga, Cal., for the year ending Sept.
SO, 1916.

[Drainage area, 102 square miles.]

Month.

April..............................
TWaTT

July...............................

Discharge in second-feet.

Maximum.

. 0.0 
.0 

1,450 
3,020 

566 
540 
106 
63 
30 
5.0 
9.5 

11

3,020

Minimum.

0.0 
.0 
.0 

17 
156 
102 
36 
12 
5.0 
1.0 
2.5 
6.5

.0

Mean.

0.0 
.0 

111
442 
218 
167 
70.0 
29.2 
16.4 
2.73 
6.77 
8.90

89.3

Per
square 
mile.

0.0 
.0 

1.09 
4.33
2.14 
1.64 
.686 
.286 
.161 
.027 
.066 
.087

.875

Eun-ofl.

Depth in 
inches on 
drainage 

area.

0.0 
.0 

1,26 
4.99 
2.31 
1.89 
.77 
.33 
.18 
.03 
.08 
.10

11.94

Total in
acre-feet.

0 
0 

6,830 
27,200 
12,500 
10,300 
4,170 
1,800 

976 
168 
416 
530

64,900.

NOTE. Table computed by engineers of United States Geological Survey.
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FEATHER RIVER AND TRIBUTARIES. 

NORTH FORK OF FEATHER RIVER ITEAR PRATTVILLE, CAL.

LOCATION. In sec. 28, T. 27 N., R. 8 E., below the Great Western Power Co.'s dam 
at Big Meadows, 4 miles above mouth of Butt Creek and about 5 miles southeast 
of Prattville, Plumas County.

DEAINAGE AREA. 506 square miles above dam site.
RECORDS AVAILABLE. June 13,1905, to September 30, 1916.
GAGE. Vertical staff in flume about 500 feet below dam, installed March 21, 1914. 

Original gage was a Friez water-stage recorder about on the south line of sec. 21 
(above the dam).' It was moved 1,3QO feet downstream April 29, 1912, moved 
again about 2,200 feet downstream July 31, 1912, and was discontinued March 21, 
1914, when the station was moved to present site. Original datum has not been 
maintained.

DISCHARGE MEASUREMENTS. Made in flume at gage.  
CHANNEL AND CONTROL. No information.
EXTREMES OP DISCHARGE. 1905-1916: Maximum stage recorded, 16.2 feet, crest of 

flood, March 19, 1907 (discharge, 10,000 second-feet); minimum stage, dry April 
15 and 16, 1914 (water being stored).

DIVERSIONS. No information.
REGULATION. Since March 7, 1914, the record shows the amount of water released 

from Big Meadows reservoir. The reservoir contained 141,000 acre-feet of water 
September 30, 1915, and 137,000 acre-feet September 30, 1916.

COOPERATION. Record of discharge and storage furnished by Great Western Power 
Co., through P. W. Ham, chief engineer. . ,

Daily discharge, in second-feet, of North Fork of Feather River near Prattville, Cal.,for 
the year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............

5..............

6..............
7. .............
9

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1,330
1,330
1,330
1,330
1,330

1,330
1,350
1,350
1,350
1,350

1,350
1,350
1,320
1,340
1,340

1,340
1,340
1,340
1,340
1,340

1,340
1,320

1,320
1,320

1,320

1 qon

1,320
1,050
1,700

Nov.

1,520
1,380
1,380
1,380
1,380

1,380
1,380
1,380
1,380
1,380

1,380
1,380
1,380
1,380
1,380

1,380
1,380
1,380
1,380
1,380

1,380
1,380
I QQft

1,380
1 380

1,380
1,320
1 9^
1 OKA

1 9VI

Dec.

1,200
1,190
1,120
1,000
1,000

1,000
1,000
1,000
875
625

625
625
675

625

625
575
475

COK

625
CKA

700
7ftft
700

700
719

719
710

7S7

881

Jan.

869
869
869
869

, 869

869
869
869
869
869

869
869
869
869

1,000

1,450
1,800
1,800
1,800

1,800
1,800
1,800
1,800
1 SftA

1,800
1,800
1.800
1,800
1,800

Feb.

1,800
1,800
1,800
1,800
1,800

1,800
1,800
1,720
1,680
1,600

1,600
1,600
1,600
1,560
1,560

1,560
1,510
1,510
1,510
1,510

1,460
1,460
1 440

1,440

1,440
1,420
1,440
1 440'

Mar.

1,440
1,440
1,420
1,420
1,400

1,400
1,360
1,340
1,300
1,300

1,300
1,300
1,300
1,300
1,350

1,400
1,420
1,460
1,460
1,640

1,720
1,800
1,850
1,850

1,580

1 000'802

750
750

Apr.

625
500
479
500
479

479
479
479
479
500

835
1,820
1,920
1,720
1,200

1,200
1,150
1,150
1,200
1,150

1,150
1,200
1,150
1,150
1,150

1,200
1,150
1,200
1,200
1,200

May.

1,200
1,150
1,150
1,150
1,150

1,500
1,800
1,720
1,800
1,580

1,600
1,500
1,270
1,000
1,000

1,000
865

1,360
1,700
1,310

1,150
1,150
1,150
1,150
1,150

1,150
866
532
403
375
375

June.

375
375
375
375
375

375
375
988

1,600
1,600

1,600
1,420
1,270
1,050
1,230

1,350
1,350
1,350
1,190
1,050

963
900
900
900
900

900
812
688
600
600

July.

703
665
541
728

1,010

938
898
961
959

1,050

1,060
1,080
1,080
1,100
958

952
1,150
1,160
1,160
1,160

1,160
1,180
1,180
1,240
1,180

1,190
1,240
1,310
1,350
1,370
1,430

Aug.

1,430
1,430
1,420
1,400
1,350

1,290
1,400
1,410
1,400
1,400

1,410
1,360
1,280
1,430
1,430

1,430
1,420
1,410
1,410
1,410

1,400
1,400
1,400
1,420
1,660

1,440
1,380
1 f\df\

1,530

1,520

Sept.

1 >iifl

1,470
1,380
1 4.4fl
1,520

1,540
1,690
1,600
1,520
1 440

1,600
1,640
1,620
1,620
1,630

1,540
1,500
1,660
1,670
1,670

1,670
1 660

1,520
1,660

1,680
1,660
1 fiftA

1,660
1 660'
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Monthly discharge of North Fork of Feather River near Prattvilk, Cal.,for the year ending
Sept. 30,1916.

Month.

May...........................................

July...........................................

Discharge in second-feet.

Maximum

1,700 
1,520 
1,200 
1,800 
1,800 
1,850 
1,920 
1,800 
1,600 
1,430 
1,660 
1,690

1,920

Minimum,

1,050 
1,250 

475 
869 

1,420 
750 
479 
375 
375 
541 

1,280 
1,380

375

Mean.

1,340 
1,370 

771 
1,340 
1,590 
1,380 
1,000 
1,170 

928 
1,070 
1,420 
1,590

1,250

Meant 
stored in 
reservoir.

- 578 
- 550 
+ 111 
- 350 
- 275 
+ 408 
+1,540 
+ 934 
+ 338 
  180 
- 660 
- 795

Kun-off 
(total in 

acre-feet).

82.400 
81,500 
47,400 
82,400 
91,500 
84,900 
59,500 
71,900 
55,200 
65,800 
87,300 
94,600

904,000"

a The discharge in this column added to that in the column of "Means".gives the estimated unregulated

NOTE. This table, except monthly " Mean stored in reservoir," computed by engineers of United States 
Geological Survey.

NORTH FORK O? FEATHER RIVER AT BIG BAR, CAL.

LOCATION. In the NW. \ sec. 32, T. 23 N., R. 5 E., one-fourth mile above Big Bar 
station on Western Pacific Railroad, Butte County, and about 7 miles above 
intake of Great Western Power Co. 's power plant at Big Bend.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. February 24, 1911, to September 30, 1916.
GAGE. Bristol water-stage recorder. Original gage was a staff installed July, 1910, 

opposite the middle of Jesse Moore Bar. January 17, 1911, station was moved 
300 feet upstream and the Bristol water-stage recorder was installed; gage datum 
1,347.96 feet above sea level (United States Geological Survey datum). In 
November, 1912, the Bristol gage was moved upstream 130 feet; gage datum 
now 1,348.96 feet above sea level.

DISCHARGE MEASUREMENTS. Made from cable 20 feet above gage.
CHANNEL AND CONTROL. Bed composed of solid rock, boulders, and gravel; prac 

tically permanent.
EXTREMES OP DISCHARGE. 1911-1916: Maximum mean daily discharge, 35,000 

second-feet January 1, 1914; minimum mean daily discharge, 836 second-feet 
October 18, 1913.

DIVERSIONS. No information.
REGULATION. Flow partly regulated by Big Meadows reservoir.
COOPERATION. Daily-discharge record furnished by Great Western Power Co., 

through L. P. Cornell, engineer.



214 SURFACE WATER SUPPLY/ 1916, PART XL

Daily discharge, in second-feet, of North Fork of Feather River at Big Bar, Cal.,for the 
\he year ending Sept. SO, 1916.

Day.

1......
2.........
3..........
4......... 
5..........

6......
7........
8...... 
9........" 

10..........

11......... 
12...... 
13........ "
14......
15.......... 

16..........
17.........
18..........
19......... 
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29.......... 
30..........
31..........

Oct.

1,500
1,480 
1 490
1^590 
1,530

1,480
1,530 
1,520 
1,530 
1,510

1,520 
1,560 
1,570
1 550
l'560 

1 560
1^520
1,580
1,560 
1,580

1,550 
1,520
1,600
1,580
1,590

1,610
1 *lQn

1,510
1,520 
1,560
1,280

Nov.

1,660 
1,700
1,660 
1,620

1,630
1,640 
1,760 
1,830 
1,760

1,710 
1,730 
1,710
1,710
1,740 

1 790
I'TSO
1,810
1,820 
1,820

1,760 
1,780
1,880
1,910
1 Qfjfl

2,040
i SAn
1,730
1,760 
1,910

Dec.

1,680
1,790 
4,170
3,920 
2,530

2 0Crt

,2,040 
1,650 
1,830
1 f^Qfi

1,530 
1,460 
2,120
2,170
1,760 

1,620
I KXrt

1,230
1,100 
1,650

1,790 
1,730
1 720
1,820
1,760

1,670
2 f\R[\

2 AAA

1,960 
1,870
1 ftfiA

Jan.

1 QQA

2,170 
Soon
3,780 
3,250

3,130
3,100 
3,080 
3,140
2 flQf\

2,280 
2,200 
2,410
2,580
2,410

O Aftf\

2 960
0 QAf\

2,720 
2,480

2,470 
2,720
4 AQA

7,170

6,080
4 950
4^130
3,690 
3,350
3,220

Feb.

4,170
4,020 
3 980
4^280 
4,610

5,310
7,280 
7,640 
7,820 

14,600

15,000 
11,800

Q QOfl

8,120
7,960 

7,760
7,670
7 650
7,590 
7,560

8,050 
8,070
7 RAn
6 QQrt

6,860

7,310
8 ft4fi

7,940
7,450

Mar.

6,420
5,620 
5,050
5,040 
5,790

5,020
4,550 
4,310 
4,360 
5,020

6,300 
7,990 
9,620
9,720
8,900

8 Q£A

9,620
10,500
15,600 
21,200

18,300 
14,600
12,000
9 ein
8,250

7,530
7,160
7,940
8,210 
7,900
7,600

Apr.

7,500
7,640 
7,510
7,560 
7,600

7,620
7,790 
7,980 
9,260 

in 4ftn

12,400 
12,400 
10 600
9^960
9,580 

9 960
U dflA

10,600
9,090 
8,140

8,160 
8,690
8,710
8,820
9,110

9,180
9,280
9,130
8,460 
7,990

June.

3,430
3,670"
3 7Qrt

3,840 
3,340

3,410
3,300 
3,400 
3,950 
3c«n

 3,740 
4,410 
4,210
3 Qftn
3,890 

3,980
3,870
3,750
3,620 
3,310

3,160 
3,080
2,940
2,920

2,790

2,360
2,240 
2,530

July.

3 OOrt

2,910 
2 450
2^360 
2,600

2 ^Ort

2,350 
2,360 
2,260
O QAA

2,360 
2,340
0 OCA

2 OftA

2,210 

1,970
2 ion
2,250
2,190 
2,100

2,080 
2,190
2,020
2 AQrt

2 Afin

2,000
2,020
2,060
2,080 
2,070
2,100

Aug.

2,120
2,080 
2 040
2^000 
1,990

i Qfin
2,080 
2,000 
1,960 
1,970

1,930 
1,930 
1 830
1,960
1,990

1 QQA

1,930
1,910
1,900 
1,918

1,900 
1,890
1.870
1,850
1,960

2,040
1 800
1^950
1,940 
1,930
i sfin

Sept.

* 1 Sfirt

1,860 
1,770
1,800 
1,810

1,880
1,930
2,040 
1,880 
1,880

1,880 
1,760 
1,880
1,890
1,860

1 Sfift

1,770
1,850
1,960 
1,990

1,990 
2,000
1,980
1,770
1,970

1,980
1,970
1,920
1,920 
1,940

NOTE. No record for May.

Monthly discharge of North Fork of Feather River at Big Bar, Cal., for the year ending
Sept. SO, 1916.

Month.

March....... . ....... . . ....... . ..........
April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

1,610 
2,040 
4,170 
7,170 

15,000 
21,200 
12,400 
4,410 
3,230 
2,120 
2,040

Minimum.

1,280 
1,620 
1,100 
1,830 
3,980 
4,310 
7,500 
2,240 
1,970 
1,800 
1,760

Mean.

1,540 
1,780 
1,930 
3,360 
7,630 
8,670 
9,080 
3,410 
2,270 
1,950 
1,900

Run-off 
(total in 

acre-feet).

94,700 
106,000 
119,000 
207,000 
439,000 
533,000 
540,000 
203,000 
140,000 
120,000 
113,000

Table computed by engineers of United States Geological Survey.
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FEATHER RIVER AT OROVILLE, CAL.

LOCATION. In sec. 8, T. 19 N., R. 4 E., at highway bridge at Oroville, Butte. County, 
6 miles below junction of North and Middle forks, and 30 miles above the mouth 
of Yuba River.

DRAINAGE AREA. 3,640 square miles.
RECORDS AVAILABLE. January 1, 1902, to September 30, 1916.
GAGE. Friez water-stage recorder on right bank 200 feet below bridge, at same datum 

as United States Weather Bureau vertical staff which is in two sections on pier of 
highway bridge near right bank. Weather Bureau *gage was used 1902 to 1905 
with 2 feet added to the readings to refer them to the datum of the United States 
Geological Survey staff gage installed on left bank about 1,000 feet above the 
bridge in December, 1905. The latter gage was washed out several times, and 
until repaired the Weather Bureau gage was used. The present water-stage 
recorder was put in operation December 16, 1912.

DISCHARGE MEASUREMENTS. Made from cable 1,000 feet above bridge. At ex 
tremely low water measurements have been made from a boat about 1,000 feet 
below the bridge.

CHANNEL AND CONTROL. Bed composed of boulders and gravel; shifts somewhat 
during high water.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder, 
11.8 feet from 1 to 9.30 a. m. March 20 (discharge, 58,300 second-feet); minimum 
stage from water-stage recorder, 0.60 foot from 7 to 8 p. m. October 31 (discharge, 
1,200 second-feet).

1902-1916: Maximum stage recorded, 30.2 feet on Weather Bureau gage, 39.3 
feet on gage 1,000 feet above, March 19, 1907 (discharge, 187,000 second-feet); 
minimum stage from water-stage recorder,  0.13 foot at 10 a. m. October 7, 1913 
(discharge, 790 second-feet).

DIVERSIONS. None.
REGULATION. The operation of the Big Bend plant of the Great Western Power Co. 

causes diurnal fluctuation in stage, especially during extremely low water, when 
it amounts to about a foot. ,

ACCURACY. Stage-discharge relation has not changed since May 12, 1915. Rating 
curve well defined above 1,400 second-feet. Operation of water-stage recorder 
satisfactory until June, after which the substitute recorder tender made so many 
mistakes in setting instrument that the accuracy of record is somewhat doubtful. 
Mean daily gage height determined by an approximate method of integrating 
stage graph. Daily discharge ascertained by applying mean daily gage height 
to rating table or, on days of wide range in stage, by averaging results obtained by 
applying to rating table mean gage height of bi-hourly intervals. Records 
excellent except possibly for July to September, when accuracy of stage record 
is somewhat doubtful.

Discharge measurements of Feather River at Oroville, Cal., during the year ending Sept.
SO, 1916.

[Made by Charles Leidl.]

Date.

Oct. 12.......................
16.......................

Gage 
height.

Feet. 
0.90
1.70

Dis 
charge.

Sec.-ft. 
1,430
2,170

Date.

Jan. 11.......................

Gage 
height.

Feet. 
4.12
3.53

Dis 
charge.

Sec.-ft. 
5,060
4,170
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Daily discharge, in second-feet, of Feather River at Oroville, Cal.,for the year ending Sept.
30, 1916.

Day.

1. .............
2..............

4..............
5..............

8..............
7..............

9
10..............

12..............
1O

14..............
15..............

17..............
18..............
1Q

20..............

22..............
23..............
24..............
25..............

26..............
27..............
28..............
9Q

30
31..............

Oct.

2,170
2,120
1,920
1,970
2,120

2,020
1,970
2,020
1,970
1,970

2,070
2,020
2,020
2,070
2,220

2,120
2,070
2,070
2,120
2,020

2,020
2,070
2,020
2,220
2,120

2,070
2,070
2,120
2,120
2,020
1,560

Nov.

2,420
2,170
2,120
2,170
2,120

2,120
2,070
2,220
2,640
2,470

2,370
2,270
2,270
2,220
2,320

2,370
2,470
2,420
2,420
2,370

2,320
2,370
2,420
2,860
2,740

3,250
2,860
2,470
2,420
2,370

Dec.

2,370
2,370
7,880
9,040
4,350

3,850
3,610
3,130
3,970

3,130
3,130

15,300
11,700
5,670

4,350
3,610
? 9W

2,860
2,860

2,860
2,860

2,910

2,960
2,860
2,690
2,690
2,470
2,370

Jan.

2,640
3,520

41,900
17,700
8,800

6,910
5,670
6,630
7,790
6,910

5,490
5,030

11,400
6,630

5,670
6,110
6,370
5,870
5,210

5,030
5,180

20,900
97 ftftft

33,200

22,000
15,800
13,000

8,450
7,490

Feb.

6,630
6,370
7 490

10*900
13,000

15,800
19,300
22,800
19,300
qo 7nn

43,500
32,300
24 400

19,300

18,100
18,100
17 ^ftft
n Kf)T\

17,000

17,000

15,800

17,000
22,800
22,000
19,900

.......

Mar.

18,700
15,800
13,500
13,500
20,600

16,400
14,600

13,000
14,600

18,100
22,000

27,000
25,300

25,300
26,200
28,700

57,200

52,800
42,500
34,100
27,000
22,000

20,600
19,300
20,600
22,000
21,200
19,900

Apr.

19,900
19,900
20,600
20,600
20,600

19,900
20,600

22,800
24 400

30,500
30,500
25,300
22,800
23,600

23,200
26,200
26,200
22,000
20,600

19,300
20,600
21,200
20,600
21,200

22,000
22,800
23,600
21,200
19,300

May.

19 300
19,300

20,600
21,200

22,800
22,000
18,700

17 000

14,100
13,500
11,900
11,900

11,900
11,400

14 600

11,400
10,400
9,580
9,180
8,110

8,110
7,790
7,490
7,790
7,490
7,490

June.

7,190
6,910

7,190
7,490

7,490
7,490
7 ion

7 790

7,490
7,190
6,630
6,370
6,110

6,110
5,870
5,670

5,030

4,890
4,180
4,350
4,220
4,220

4,090
4,090
3,850
3,610
3,490

July.

4,610
5,030.
4,220
3,610

3,610
3,490
3 OCA

3 OCA

3 OCA

3,130
3 ion

3,020
2 Qfifi

2 QAft

2,800
2,740
2 74.rt

2 fid.fl

2,640

2,520

2,470
2,470
2,470
2,470
2,270
2,580

Aug.

2 KQA

2 con

2 COrt

2,420

2,400
2 oon
2 O7A

2 OKA

2 O4A

2,320
2 ^nn
2 9on
2,270
2,420

2,370
2,420
2,370
2 wn
2,300

2,170
2,220
2,320
2,220

2,220
2,170
2,170
2,320
2,320
2,320

Sept.

2 QQA-

2 o7n
2,170
2,120
2 OOA

2,270
2 OOA

2 00/1

2,220
2,070

2,220
2 00A

2,120
2,170
2,170

2,120
1,970
2,170
2,170

2,270
2,370
2,420

2,470

2,580
2,520
2,520
2,520
2,520

NOTE. Daily discharge July 17-23, estimated by comparison with that of Middle Fork near Oroville; 
Aug. 6-13, 20, and 21, interpolated.

Monthly discharge of Feather River at Oroville, Cal.,for the year ending Sept. 30, 1916. 

[Drainage area, 3,640 square miles.]

Month.

April..............................
May...............................

July..............................

The year....................

Discharge in second-feet.

Maximum.

2,220 
3,250 

15,300 
41,900 
43,500 
57,200 
30,500 
22,800 
8,110 
5,030 
2,580 
2,580

57,200

Minimum.

1,560 
2,070 
2,370 
2,640 
6,370 

13,000 
19,300 
7,490 
3,490 
2,270 
2,170 
1,970

1,560

Mean.

2,050 
2,400 
4,210 

11,000 
19,200 
24,300 
22,500 
13,700 
5,890 
3,040 
2,340 
2,270

9,360

Per 
square 
mile.

0.563 
.659 

1.16 
3.02 
5.27 
6.68 
6.18 
3.76 
1.62 
.835 
..643 
.624

2.57

Run-off.

Depth in 
inches on 
drainage 

area.

0.65
.74 

1.34 
3.48 
5.68 
7.70 
6.90 
4.33 
1.81 
.96 
.74 
.70

35.03

Total in 
acre-feet.

126,000 
143,000 
259,000 
676,000 

1,100,000 
1,490,000 
1,340,000 

842,000 
350,000 
187,000 
144,000 
135,000

6,790,000
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BUTT CREEK NEAR BUTTE VALLEY, CAL.

LOCATION. At lower end of Butte Valley, 100 feet below foot bridge, 1,000 feet above
intake to the Great Western Power Co. 's diversion flume, about one-fourth mile
south of Butte Valley post office, Plumas County, and 2 miles above junction
with North Fork of Feather River. 

DRAINAGE AREA. 75 square miles at original station. 
RECORDS AVAILABLE. June 14, 1905, to September 30, 1916. 
GAGE. Vertical staff on left bank, installed July 19, 1912, seven-eighths of a mile

upstream from original vertical staff which was on right bank. This gage is out
of the influence of the low-water diversion dam near the flume intake for the
Great Western Power Co. 's Butt Creek plant. 

DISCHARGE MEASUREMENTS. Made from footbridge at gage.
CHANNEL AND CONTROL. Bed composed of gravel and clay; practically permanent. 
EXTREMES OF DISCHARGE. 1905-1916: Maximum mean daily discharge, 1,640

second-feet January 16, 1909; minimum mean daily discharge, 21 second-feet
August 4 to 8, 1908. 

DIVERSIONS. The Oro Light & Power Co. diverts water through Wallack ditch from
Butt Creek above the station into the drainage basin of Yellow Creek; capacity
of ditch, 15 to 20 second-feet. 

ACCURACY. According to information received from the chief engineer of the
Great Western Power Co., the gage-height record, June 1 to August 1, 1911, is
unreliable. Records of discharge for this period, as published in Water-Supply
Paper 285, pages 284 and 285, should be discarded. 

COOPERATION. Daily-discharge record furnished by Great Western Power Co.,
through L. P. Cornell, engineer.

Daily discharge, in second-feet, of Butt Creek near Butte Valley, CaL, for the year
ending Sept. 30, 1916.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11, .............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
V*. .............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

39
39
39

- 39
39

39
39
39
39
39

39
ao
39
39
39

39
39
39
39
39

39
39
44
46
46

41
40
40
40
39
39

Nov.

39
40
40
40
40

40
41
42
55
4fl

46
^n
56

.50
44

52
55
50
AQ

47

47
48
53
fifi
52

77
52
47
47
47

Dec.

45
61
194
203
195

100
84
77
87
71

67
60
71
85
93

96
84
73
fiQ

67

69
67
67
67
63

58
66
57
60
 M

44

Jan.

50
54
116
179
200

206
179
153
133
152

146
135
130
125
130

129
135
155
176
168

170
173
104
206

206
200
179
146
130
117

Feb.

116
119
105
100
96

87
97
135
135
194

365
233
176
I4fi
152

148
152
154
155
155
166'

179
163
153
154

1OQ

209
189
1B4

Mar.

180
157
138
141
140

129
121
113
111
135

179
272
308
276
265

292
314
338
470
494

422
368
332
294
253

O90

CMQ

297
327
346 ?14

Apr.

262
275
321
324
281

275
278
296
288
317

335
375
384
359
352

378
402
397
422
4M

386
383
354
315
312

287304'
338
loo
362

May.

301
275
238
227
230

232
235
265
371

553
K70

481
43fi
389

377

392
374
335

312
305

' 9Q7

309
200

261
365
907

312
303
QAA

June

306
287
265
249
240

238
240
236
227
207

195
179
163
152
14O

141
IOQ

130
195.
11°.

106
inn
Qfi
07

94
Qi>

on
S6
84

July.

81
77
74
72
71

71
70
70
6968'

67

63
fi9

61

60
cn

lo
CfT

Ka

55
54
CO

55
54

CO

51
51
50
50
50

Aug.

50
48
48
48
48

48
48
48
48
48

48
AQ

47
46
45

45

43
43

42
42
42
49
42

An

49

QQ

3Q

Sept.

39
39
39
39
39

38
38
38
38
38

37
V7

37
40'
40

39
00

38
37
37

37
37
OQ

38
OO

00
3Q
OQ

On

OQ
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Monthly discharge of Butt Creek near Butte Valley, Cal.,for the year ending Sept. 30,1916.

Month.

April.....................................................
May... ...................................................

July......................................................

Discharge in second-feet.

Maximum.

46 
77 

203 
222 
365 
494 
423 
572 
306 

81 
50 
40

572

Minimum.

39
39. 
44 
50 
87 

111 
262 
200 

84 
50 
39 
37

37

Mean.

39.8 
48 4 
82.5 

155 
159 
258 

. 339 
337 
165 
61.5 
44.8 
38.2

144

Run-off 
(total in 

acre-feet).

2,450 
2,880 
5.070 
9,530 
9,150 

15,900 
20,200 
20,700 
9,820 
3,780 
2.750 
2,270

104,000

NOTE. Table computed by engineers of -United States Geological Survey.

INDIAN CREEK NEAR CRESCENT MILLS, CAL.

LOCATION. In the SW. J sec. 25, T. 26 N., R. 9 E., at the lower end of Indian Valley, 
about 2,000 feet below Arlington Bridge, and 1J miles below Crescent Mills, 
Plumas County. Spanish Creek enters 4 miles below the station.

DRAINAGE AREA. 740 square miles.
RECORDS AVAILABLE. January 1, 1906, to December 31, 1909; September 10, 1911, 

to September 30, 1916.
GAGE. Vertical staff in three sections on right bank near observer's house, read by 

Eugene Cook. Same location and datum used throughout period of record, but 
lowest section was 0.46 foot too low from 1911 to August 12, 1915.

DISCHARGE MEASUREMENTS. Made from cable 30 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; fairly per 

manent. At low stages water is deep and sluggish at gage.
EXTREME OF DISCHARGE. Maximum stage recorded during year, 10.4 feet at 5 p. m.( 

March 20 (discharge, from extension of rating curve, about 7,040 second-feet); 
minimum stage recorded, 0.68 foot, October 1-4 (discharge, 34 second-feet).

1906-1916: Maximum stage recorded, 20.2 feet at 6.30 a. m., crest of flood of 
March 19, 1907 (discharge, from extension of rating curve, about 11,700 second- 
feet); minimum stage recorded, 0.75 foot, August 9-15,1908 (discharge, 12 second- 
feet).

DIVERSIONS. Water is diverted from Indian Creek for irrigation in Indian and 
Genesee Valleys.

REGULATION. None. ,
ACCURACY. Stage-discharge relation changed below discharge 280 second-feet, 

March 20; unchanged above this stage since station was established. Rating 
curve before change fairly well denned below 4,000 second-feet; after change 
fairly well defined between 75 and 4,000 second-feet. Gage read to hundredths 
once daily. Daily discharge ascertained by applying gage heights to rating 
table. Records good. '

No discharge measurements were made at this station during the year ending 
September 30, 1916; rating curve used after March 20 was developed from measure 
ments made subsequent to September 30.
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Daily discharge, in second-feet, of Indian Creek near Crescent Mills, CaL, for the year
ending Sept. SO, 1916.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29.............;
30..............
31..............

Oct

34
34
34
34
35

35
35
35
35
37

V7
VJ
30
on

39

30
41
41
41
41

43
AO

43
ift
45

48
AC

48
52
52
52

Nov.

52
54
54
54
54

KA.
KA

60
64
66

fifl
79

79
Oft

119

105
95
os
95
QO

QO

95
95
as

102

105

112

Dec.

454
280

917
OAO

ISO,

189
ISO

189
OA*>

9ftn
396
518

300
OfiQ

9^9

217
203

IRQ

196
ono

203
917

203
189

168
161
154

Jan.

147
175
OQA

454
I Ofifl

775
518
454
370
399

300
QAA
<*nn
onn

inn

300
300
300
Of|A

onn

009

346
552
940

1,200

1 140
A OK

815
695
622
ffCQ

Feb.

<X9
518
518
586
586

815
1,140
1,530
1 600
2* 370

2 640
1 Q7.fl

1,600
1 460

1,390
1 460
1*530

1 AAA

1 fiAfi

1,530
1 460
l'lon

1,530
9 inn
2 1f\A

1 QOA

Mar.

1,680
1,320
1,140
1,080
1 460

!,¥<>
1,040

940
985

1,200

1 930
2*840
3*530
3 4W
3 ion

3,330
3,530
3,730
4,460
6,420

5,760
4 780
4,' 040
3 IDA

2 640

2 460
2!, 740
3 1 OA

3 A on

3,430
<* l^fl

Apr.

3,130
3,230
3 230
3*. 230
3,230

3,230
3,330
3,330
3,630
3 QQA

A. ^fifl

4,250
3,330
2,930
3,130

3 QQA

3 0OA

3 QQA

2 fi4.fl

2)550

2,460
2,460
2,550
2,550
2,550

2 RAf\

2,550
2 640

2 1QA

May.

2,020
2,020
2,020
2,100
2,100

2,280
2,100
1760
1,680
1,530

1,320
1,200
1,140
1,080
1 040

985
940
QOe

1,140
1 080

985
940
940

1,040
1,080

1,200
1,320
I non

1,080
985
940

June.

985
895
815
775
815

815
815
775
7qc
73*

658
A99

552
552

486
454
454
424
OQft

370
ii«
346

300

OCA

260
OKA

250
OCA

July.

280
270
260
260
240

230010
203
186
169
fan

161
161
145
130

130

 122
115
108

98
89
81
Of

77

73
73
fia
61
47
46

Aug.

44
42
A1).

40
37

VT
VJ
35
37
45

VT
VJ
07

37
37

VJ
41
40
40
V7

V7
VJ
VJ
17

37
v\
36
35
40
40
35

Sept.

37
37
<W

37
37

37
<*Q

40
40
40

41i<>
i<>
i<>
43

44
43
42
42
41

45
47
47
49
48

48
48
49
47
46

Monthly discharge of Indian Creek near Crescent Mills, Cal. t for the year ending Sept. SO,
1916.

Month.

January..................................................

April.....................................................
Mav....

July......................................................

Discharge in second-feat.

Maximum.

52 
119 
518 

1,200 
3,630 
6,420 
4,360 
2,280 

985 
280 
45 
49

6,420

Minimum.

34 
52 

112 
147 
518 
940 

2,190 
940 
250 

46 
35 
37

34

Mean.

40.7 
83.7 

227 
512 

1,530 
2.810 
3,050 
1,360 

544 
144 
38.1 
42.6

861

Run-off 
(total in 

acre-feet).

2,500 
4,980 

14,000 
31,500 
88.000 

173,000 
181,000 
83,600 
32,400 
8,850 
2,340 
2,530

625,000

SPANISH CREEK AT KEDDIE, CAL.

LOCATION. In the SW. £ sec. 22, T. 25 N., E. 9 E., at highway bridge at Keddie 
Pluinas County, 2 miles above junction with Indian Creek.

DRAINAGE AREA. Not measured.
EECORDS AVAILABLE. October 22, 1911, to September 30, 1916.
GAGE. Vertical staff in three sections. First section is on right bank 50 feet above 

bridge; second section, on left bank 20 feet below bridge; third section, fastened 
to downstream side of left bridge pier. Gage used previous to August 12, 1914,
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consisted of high-water section painted on left abutment of bridge and a vertical 
staff for low-water readings fastened to a stump on left bank 20 feet below bridge. 
Gage read by C. O. Phillips.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; shifts during high water.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.5 feet on morn 

ing of January 3 (discharge, from extension of rating curve, about 5,660 second- 
feet); minimum stage recorded, 1.35 feet October 1-7 and 26-30 (discharge, 46 
second-feet).

1911-1916: Maximum stage recorded, 10.0 feet at 11 a. m., December 31, 1913, 
and at 1 p. m., January 2, 1914 (discharge, from extension of rating curve, about 
9,450 second-feet); minimum stage recorded, 1.1 feet July 24-30, 1914 (discharge, 
22 second feet).

DIVERSIONS. Water*is diverted from Spanish Creek for irrigation in American 
Valley.

REGULATION. None.
ACCURACY. Stage-discharge relation changed January 3. Rating curve before 

change well defined below 1,000 second-feet and extended above; curve after 
change fairly well defined below 2,000 second-feet and extended above. Gage 
read to half tenths once daily until end of January and to quarter-feet once 
daily most of the time thereafter. Daily discharge ascertained by applying 
gage height to rating table. Records considered good October to January and 
poor thereafter owing to lack of refinement in reading gage.

No discharge measurements were made at this station during the year.

Daily discharge in second-feet, of Spanish Creek at Keddie, Cal.,for the year ending Sept.
30, 1916.

Day.

1. .............

3..............
4..............
5..............

6..............

8..............
9..............

10..............
11..............
12. .............
13..............
14..............

16..............
17..............
18..............
19..............
20..............

21..............
99

23..............
24..............
OK

26..............
27.. ............
28
29..............
30..............
31..............

Oct.

46
46
46
46
46

46
46
50
50
50

50
50
50
50
50

50
50
50
50
50

50
EA

50
50
en

46
46
46
46
46
50

Nov.

50
50
50
50
50

56
56
56

100
93

74
68
62
62
62

62
62
68
62
74

86
86
86
86
86

100
100
100
100
108

Dec.

116
975
344
116
124

132
132
160
242
304

625
895
975
895
360

132
IV)
 too
116'

116

116
116
116
116
116

116
116
116
116
100
116

Jan.

132
625

5,660
1,480

635

407
311
263
220
220

132
104
118
118
132

132
132
1<?9

132
132

139

830
1,480
1,700

985
830
635
407
4fl7

372

Feb.

311
263
263
311
407

dfiCL

760
635
985

3,020

3,020
1 480
1^170

QOK

985

985
QOK

985
1 480'985

985
985
760
635
635

985
QOC
QS<»
ost

Mar.

985
760
760
635
635

635
635
760
760
985

1,590
1,480
1,480
1,480
1,480

1,480
1,810
1,810
1,810
1 K.QA

1,590
I KOrt

1 CQA,

1,370
1,370

1,480
1,480
1,480
1,170

1,170

Apr.

1,170
1,170

985
1,170
1,170

Qoe

985
1,170
1,480

985

3,020
2 0Qrt

1,810
1,480

985

QOK

1,810
1,480
1,170QRP;

695
QOK

QQK

985
QOK

QOK

985
QOK
QOK

QOK

May.

985
985
985
985
985

1,170
OS'S

635
635
4SK

485
485
485
AAK

44 1

445
A A K

44*.
44. K.
44 1

4A7
407
4ft7
635
635

4lY7

407
4O7
4/\7
A(V7

dfV7

June-

407
407
407
407

 >*7O

070

263
070

9Af\

340
340
34n

286
9ftfi
OOfl

9ftfi

non

OAQ

241
241
241

241
200 too

TOO

July.

132
132
97
97
07

07
Q7

97
65

65
65
65
65
65

65
65
65
65
65

KK

65
65

65
65
65
65
65
65

Aug.

65
65
65
65
65

65
65
65
65
65

65
65
65
65
65

65
65

65

65
65
65

65

65

Sept.

65
65
65
65
65

65
65
65
65

65
65
65
65
65

65
65

65
65

65

65
65

65

65
65
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Monthly discharge of Spanish Creek at Keddie, Cal.,for the year ending Sept. 30, 1916.

* Month.

October..................................................

April.....................................................
May.. ....................................................

July......................................................
August. ..................................................

Discharge in second-feet.

Maximum.

50 
108 
975 

5.660 
3.020 
1,810 
3.020 
1,170 

407 
132 
65 
65

5,660

Minimum.

46 
50 

100 
104 
263 
635 
695 
407 
132 
65 
65 
65

46

Mean.

48.5 
73.5 

270 
617 
981 

1,260 
1,230 

592 
297 
75.5 
65.0 
65.0

462

Run-off 
(total in 

acre-feet).

2,980 
4,370 

16,600 
37,900 
56,400 
77,500 
73,200 
36,400 
17,700 
4,640 
4,000 
3,870

336,000

MIDDLE FORK OF FEATHER RIVER AT SLOAT.i CAL.

LOCATION. Half a mile above Sloat, Plumas County, three-fourths mile above mouth 
of Poplar Creek, and about 1£ miles below Cromberg.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 3, 1910, to September 30, 1916.
GAGE. Gurley electric water-stage recorder on right bank installed December 5, 

1913; original gage at California White Pine Co. 's log chute at Cromberg. Several 
changes in gage at that place were made, but all gages were on downstream side 
of log chute piers and original datum was maintained. -During construction of 
recorder well (Nov. 9 to Dec. 4) a staff gage at new site and new datum was read.

DISCHARGE MEASUREMENTS. Made from cable 1 mile above gage, or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; practically per 

manent. Left bank, flat and timbered; will be submerged at flood stages.
EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 

9.0 feet at 11.30 p. m. March 20 (discharge, 9,460 second-feet); minimum stage, 
2.62 feet from 12.30 to 8.30 p. m. October 2 (discharge, 52 second-feet).

1910-1916: Maximum stage recorded, 13.0 feet April 7, 1911 (discharge, 9,640 
second-feet); minimum stage recorded, 2.2 feet September 17-29, 1913 (discharge, 
44 second-feet).

ICE. Stage-discharge relation slightly affected by ice for very short periods.
DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation has not changed since station was relocated in 

1913; not affected by ice this year. Rating curve now well defined below 6,000 
second-feet but extended above. Mean daily gage height determined by aver 
aging stage readings printed every 15 minutes. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records excellent.

The following discharge measurement was made by H. J. Tompkins: 
June 9, 1916: Gage height, 4.46 feet; discharge, 878 second-feet.

i Record formerly published as obtained "near Cromberg."
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Daily discharge, in second-feet, of Middle Fork of Feather River at Sloat, Cal.,for the year
ending Sept. 30, 1916.

Day.

1..............
2..............
3..............
4..............
6..............

6..............
7..............

9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

54
53
53
53
55

58
58
58
57
56

56
56
56
58
59

59
58
58
59
59

60
59
62
62
60

60
60
60
60
60
59

Nov.

59
60
60
59
59

59
59
63
75
66

64
63
63
66
62

69
74
72
70
74

81
89
95
122
95

100
91
87
85
85

Dec.

83
87

385
340
203

200
200
192
193
194

195
196
197
198
198

199
200
201
202
203

172
157
163
169
178

175
151
163
135
125
145

Jan.

128
122
725
448
370

302
258
242
258
366

258
242
242
242
242

234
214
222
203
178

189
178
564
718
676

578
478
390
350
298
262

Feb.

250
222
230
230
238

306
490
648
662

1,540

2.180
2,620
2,470
2,110
1,910

1,780
1,780
1,780
1,780
1,780

1,910
1,980
2,110
2,180
2,110

2,180
2,620
2,700
2,540

Mar.

2,110
1,300
1 100
1,250
1,720

1,660
1,720
1,720
1,840
2,180

2,930
3,770
4.540
4,540
4,340

4,340
4,440
4,750
6,680
8,370

8,640
6,680
5,060
3,950
3,420

3,250
3,250
3 ^40
3,420
3,170
2,850

Apr.

2,850
3.250
3,340
3,090
2,930

2,770
2,770
2,770
3,D10
3,170

3,770
3,170
2,770
2,620
2,700

2,620
2,850
2,620
2,400
2,320

2,320
2,250
2,250
2,250
2,320

2,320
2,400
2,400
2,110
1,910

May.

1,840
1,840
1,980
2,040
2,110

2,180
1,840
1,600
1,540
1,430

1,340
1,240
1,120
1,060
1,030

1,000
876

1,110
1,140
1,070

1,100
1,060
975
903
840

784
746
832
894
858
824

June.

792
776
816
885
939

984
975
993
984
894

832
768
753
768
800

808
768
704
634
606

550
514
490
484
484

484
478
436
400
390

July.

454
557
448
405
385

365
350
345
326
302

294
290
274
250
230

214
210
200
196
182

166
157
151
140
130

125
120
118
115
110
105

Aug.

102
100
95
95
91

91
89
85
85
83

83
81
79
79
81

81
77
74
72
70

69
68
66
64
68

66
66
69
75
74
70

Sept.

69
69
69
69
69

68
66
68
64
63

63
63
62
60
69

58
58
58
57
58

58
75
75
70
69

RQ
68
66
64
64

NOTE. No record Dec. 9-19; discharge interpolated.

Monthly discharge of Middle Fork of Feather River at Sloat, Cal., for ike year ending
Sept. 30, 1916.

Month.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

62 
122
385 
725 

2,700 
8,640 
3,770 
2,180 

.993 
557 
102 
75

8,640

Minimum.

53 
59 
83 

122 
222 

1,100 
1,910 

746 
390 
105 
64 
57

53

Mean.

57.9 
74.2 

187 
328 

1,560 
3,620 
2,680 
1,260 

706 
249 
79.0 
64.9

903

Run-off 
(total in 

acre-feet).

3,560 
4,420 

-11,500 
20,200 
89,700 

223,000 
159,000 
77,500 
42,000 
15,300 
4,860 
3,860

655,000

MIDDLE FORK OF FEATHER RIVER NEAR OROVILLE, CAL.

LOCATION. In the NW. J sec. 32, T. 20 N., R. 5 E., at highway bridge at Bidwell 
Bar, 2 miles above junction with the North Fork and 7 miles northeast of Oro- 
ville, Butte County. Canyon Creek enters three-fourths mile below and South 
Fork 1J miles above the station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 7, 1911, to September 30, 1916.
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GAGE. Vertical staff in three sections; high-water section fastened to lower end of
bridge pier near left bank, other sections fastened to a sycamore tree on left bank
100 feet above bridge; read by T. W. Curry.

DISCHARGE MEASUREMENTS. Made from cable 250 feet below bridge. 
CHANNEL AND CONTROL. Bed composed of boulders and gravel; fairly permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 12.7 feet at 8

a. m. March 20 (discharge, 16,400 second-feet); minimum stage recorded, 2.15
feet at 8 a. m. October 5-6 (discharge, 245 second-feet). 

1911-1916: Maximum stage recorded, 18.0 feet at 4 p. m. December 31, 1913
(discharge, from extension of rating curve, about 34,200 second-feet); minimum
stage recorded, 2.18 feet September 24-25, 1913 (discharge, 177 second-feet). 

DIVERSIONS. The Palermo Land & Water Co.'s canal and South Feather Land &
Water Co.'s canal divert from South Fork of Feather River and tributaries. 

REGULATION . None. 
ACCURACY. Stage-discharge relation has not changed since January, 1914. Rating

curye well defined below 14,000 second-feet. Gage read to quarter-tenths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records excellent.

Discharge measurements of Middle Fork of Feather River near Oroville, CaL, during the
year ending Sept. 30, 1916.

[Made by Charles Leidl.]

Date.

*» 
o<st.n. ......................
Jan. 13.......?...............

Gage 
height.

Feet. 
2.20
4.59

Dis 
charge.

Sec.-ft. 
269

1,410

Date.

June 23.......... .............

Gage 
height.

Feet.
4.71

Dis 
charge.

Sec.-ft. 
1,500

Daily discharge, .in second-feet, of Middle Fork of Feather River near Oroville, CaL, for 
. ihe year ending Sept. SO, 1916.

Day.

1..... .........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

260
255
255
251
245

245
255
255
255
255

255
255
255
255
255

255
255
260
260
260

260
260
268
312
298

282
280
260
268
208
60 6

Nov.

260
260
268
268
268

268
268
268
540
408

330
330
330
318
310

330
390
360
345
345

345
360
375
730
500

840
562
460
408
390

Dec.

390
390
680

3,050
1,150

900
900
785

1,080
1,290

1,020
840

4,030
3,730
1,680

1,290
1.020
960
840
785

785
785
785
785
785

840
785
730
730
630
540

Jan.

630
705

12,000
4,330
2,560

1,940
1,600
1,440
1,940
1,940

1,440
1,280
1,440
3,450
1^680

1,600
1,520
1,600
1,440
1,290

1,150
1,080
5,640
5,470
7,880

5,640
4,030
3,310
2 680
2,340
2,040

Feb.

1,860
1760
2,140
3,180,
3,590

4,330
4,970
6,360
5,300
9,100

11,300
8,680
7,880
6,730
6,360

6,180
6,000
6,000
6,000
5,820

6,000
6,000
5,820
5,640
5,640

5,640
7,300
7,300
6,730

Mar.

6,540
5 130
4,180
4030
6,540

5,300
4 810
4,650
4,650
5,130

6,540
8,080
9,540
9,540
8,890

8,890
9,320
9,540
12,000
16,400

15,800
13,200
11,100
9,320
7,680

7,300
7,680
7 880
7,880
7,880
7' 300

Apr.

7,300
7,300
7,490
7,490
7,490

7,300
7,490
7,490
8,080
8,480

10,900
9,540
7,680
7,680
7^680

7,880
8,680
8,680
7,490
6,920

6,920
7,110
7,300
7,300
7,490

7,680
7; 680
7,880
7,300
6,540

May.

6,540
6,540
6,920
7300
7,680

7,680
7,110
6,000
5,640
5,300

4,970
4,810
4,330
4,180
4,030

4,180
3,880
4,180
4,650
4,330

4,330
4,330
3,880
3,730
3,180

3,050
2,920
2,920
3,310
3,180
3,450

June.

3,050
2,920
3,050
3,180
3,450

3,590
3,450
3,450
3,310
3,050

2,920
2,680
2,560
2,450
2,450

2,450
2,340
2,140
1,940
1,860

1,680
1,600
1,520
1,440
1,440

1,440
1,440
1,360
1,290
1,220

July.

1,440
1,760
1,440
1,290
1,150

1,080
1,020
1,020
1,020
960

900
900
840
785
785

730
730
680
680
630

. 630
585
705
540
540

520
500
500
480
460
460

Aug.

442
425
425
425
408

390
390
390
390
390

375/
360
360
360
360

360
360
360
345
330

330
318
318
305
305

305
305
305
318
330
318

Sept.

305
305
305
305
305

305
305
285
292
292

280
280
280
280
280

268
268
260
255
255

255
280
330
315
300

292
280
280
280
280

NOTE. Gage not read Apr. 14 and Aug. 24 stage estimated by observer.
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Monthly discharge of Middle Fork of Feather River near Oroville, CaL, for the year
ending Sept. S0t 1916.

Month.

May.. ...................................................

July.....................................................

The year...........................................

Discharge in second-feet.

Maximum.

318
840 

4,030 
12,000 
11,300 
16,400 
10,900 
7.680 
3,590 
1.760 

442 
330

16,400

Minimum.

245 
260 
390 
630 

1,760 
4,030 
6,540 
2,920 
1,220 

460 
305 
255

245

Mean.

262 
381 

1,130 
2,810 
5,850 
8,150 
7,740 
4,790 
2,360 

831 
358 
287

2,900

Run-off 
(total in 

acre-feet).

16,100 
22,700 
69,500 

173,000 
336,000 
501,000 
461,000 
295,000 
140,000 
51,100 
22,000 
17,100

2,100,000

SOUTH FORK OF FEATHER RIVER AT ENTERPRISE, CAL.

LOCATION. In the NE. \ sec. 1, T. 19 N., R. 6 E., about 800 feet above mouth of 
Powell Creek, and half a mile above highway bridge at Enterprise, Butte County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 8, 1911, to September 30, 1916.
GAGE. Inclined staff bolted to ledge on right bank; read by Gus Aim. Original 

gage, which was read until November 8, 1913, consisted of two vertical sections 
on left bank 150 feet below present site. Original datum maiftfedned.

DISCHARGE MEASUREMENTS. Made from cable 90 feet below gage, or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts during 

high water. . ' .
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 8.4 feet at 11.30 

a. m. January 3 (discharge, from extension of rating curve, about 4,510 second- 
feet); minimum stage recorded, 2.55 feet October 13-23 (discharge, 2.7 second- 
feet).

1911-1916: Maximum stage recorded, 12.0 feet December 31, 1913 (discharge, 
from extension of rating curve, about 10,400 second-feet); minimum stage re 
corded, 0.58 foot September 29 and 30, October 1-3 and 7-10, 1913 (discharge, 
0.9 second-foot).

DIVERSIONS. The diversion dam of the Palermo Land & Water Co.'s canal is 1 mile 
above the station. The South Feather Land & Water Co.'s canal diverts water 
which is used for irrigation in the vicinity of Wyandotte and Bangor from Lost 
and Pinkard creeks above the station.

REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water January 3 and 

March 20. Rating curve used until January 3 and that used January 4 to March 
20, fairly well denned; curve used after March 20 fairly well denned above 20 
second-feet. Gage read to half tenths once daily. Daily discharge ascertained 
by applying gage height to rating table. Records good except for extremely 
low water for'which they are fair.

Discharge measurements of South Fork of Feather River at Enterprise, Cal., during the
year ending Sept. SO, 1916.

[Made by Charles Leidl.]

Date Gage 
height.

Feet.
O KK

0 QA

Dis 
charge.

Sec.-ft.
9 fi

qqn

Date. Gage 
height.

Feet.
3 71

Dis 
charge.

Sec.-fi. 
151
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Daily discharge, in second-feet, o/Soutii For1 of Feather River at Enterprise, Col., for the
year ending ^ept. SO, 1916.

Day.

1. ..............
2...............
3...............
4...............
5...............

6...............
7...............

9...............
10..............

11..............
12..............
13..............
14...........'...
15..............

16..............
17..............
is
19..............
20..............

21..............
22..............
23..............
24..............
25............

26.............
27..............
28..............
29..............
30..............
31..............

Oct.

3.3
3.3
3.3
3.3
3.3

3.3
3.3
3.3
3.3

3.3
3.3
2.7
9 7

2.7

2.7*" 9 7

9 7
2.7
2.7

2 7
2.7
2 7

15
10

10
6.8
6.8
6.8
<! 7

3.7

Nov.

3.7
3.7
3.7
3.7
3.7

3.7
3.7
3.7

96
45

45.
45
38
32
32

32
52
45
38
32

38
38
38

108
60

148

86
60
52
60

Dec.

45
52

470
498
164

148
148
120
230
196

180
148

4,460
765
32S

93ft

180
164
1^4
120

120
120
120
120
96

96
96

108
108

7676-

Jan.

120
120

4,510
1,160ess-

sis
440
350
542
542

415
330
370
AI n
465

415'465
515
415
350

312
312

1,820
2,110
2,210

1,560
1.160

875
810
745
598

P«b.

570
542
625

1,090
1,160

1,320
1,560
1 640
1^320
2,630

2,110
1,730
1,320
1 240
i'i60
1,160
1,160
1,160
1,160
1,020

1,090
1,020
1,020

945
875

QJfi
1,240
1,160
1,090

Mar.

1,090
945
875
875
945

1,090
945
875
875
875

945
1,090
1,160
i 94n
1,090

1,090
1,160
i Kin
2,620
2,730

2,400
2,000
1,700
1,350
1,180

1,140
1,100
1,100
1,140
1,140
1,100

Apr.

1,100
1,100
1,100
1,100
1,100

1,100
1 14ft
1,140
1,180
1,260

2,000
1,520
1,260
i 14A
1,220

1,180
1,520
1 44ft

1,180
1,100

1,100
1,140
1,180
1,180
1,220

1,260
1,220
1,220
1,180
1,100

May.

,020
,100
,080
,100
,100

iftn
,100

940
940
865

790
755
720
720
720

720
650
790
828
720

650
720
685
585
K&

ARK

438
438
465
465
525

June.

465
JOO

438
410
410

385
410
410
385
qoe

385
385
QOA,

 fflA

310

265
265
245
245
205

185
185
147
147
147

147
114
100
100
114

July.

185
147
147
114
100

100
86
86
QA

74

62
an

52
42
42

42
42

1 42
9A

26

26
21
16
16
16

16
16
14

10
10
10

Aug.

10
10
7.0
7.0
7.0

7.0
7.0
7.0
7.0
6.0

6.0
5.0
4.0
4.0

10

7.0
7.0
7.0
7.0
7.0

7.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

Sept.

5.0
5.0
5.0
5.0
6.0

6.0
6.0
6.0
6.0
6.0

6.0
6.0
7.0
7.0
7,0

  7 n
7.0
7 A

7.0
7.0

7.0
7.0

19

10
7.0

7.0
8.5
7.0
7.0
7.0

Monthly discharge of South For of Feather River at Enterprise, CaL, for the year
ending Sept. SO, 1916.

Month.

March............. . ... . ..........................

May.....................................................

July.....................................................

The year.... ......... ............................

Discharge in second-feet.

Maximum.

15 
148 

1,460 
4,510 
2,620 
2,730 
2,000 
1,180 

465 
185 

10 
13

4,510

Minimum.

2.7 
3.7 

45 
129 
542 
875 

1,100 
438 
100 

10 
4.0 
5.0

2.7

Mean.

4.26 
41.7 

223 
839 

1,210 
1,260 
l)220 

766 
285 
56.2 
6.32 
6.82

491

Run-off 
(total in 

acre-feet).

262 
2,480 

13,700 
51,609 
69,600 
77,500 
72,600 
47,100 
17.000 
3*460 

389 
409

356,009

PALERMO LAND & WATER CO.'S CANAL AT ENTERPRISE, CAL.

LOCATION. In the NE. J sec. 1, T. 19 N., E. 6 E., 1,000 feet above Aim's residence 
at Enterprise, Butte County, and three-fourths of a mile below intake at diversion 
dam on South Fork of Feather River.

RECORDS AVAILABLE. October 8, 1911, to September 30, 1916.
GAGE. Vertical staff installed April 13, 1915 (readings began April 14) on right wall 

of concrete approach to sheet-iron flume; read by Gus Aim. Original gage, which 
was read up to March 31, 1914, and also from March 15 to April 13, 1915, during

40533e 18 WSP441  15
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rebuilding of flume just above it, was vertical staff fastened to post on right bank 
about one-fourth of a mile below. Datum of this gage was lowered 1.00 foot 
November 9, 1913. Prom April 1, 1914, to.March 14, 1915, readings were taken 
from a gage installed March 22, 1914, in the flume about 800 feet above old gage. 
Relations between the three gages have not been determined.

DISCHARGE MEASUREMENTS. Made from foot plank at gage.
CHANNEL AND CONTROL. Composed of concrete. Control is throat of approach to 

metal flume. Control at original station is a stretch of the channel composed of 
gravel and sand. Control for gage in old wooden flume was also a stretch of 
channel.

EXTREMES OP DISCHARGE. 1911-1916: Maximum recorded, 40 second-feet, July 24, 
1914; no flow during periods of each year.

ACCURACY. Stage-discharge relation permanent. Eating curve well defined. Gage 
read to hundredths once daily. Daily discharge ascertained by applying gage 
height to rating table. Records excellent.

. This canal furnishes water for irrigation below Oroville.

Discharge measurements of Palermo Land & Water- Co.'s canal at Enterprise, Col., during 
the year ending Sept. SO, 1916.

[Made by. Charles Leidl.]

Date;

/*k**4- 13

Jan. 12......... ..............

Gage 
height.

Feet. 
2.03

.84

Dis 
charge.

Sec.-ft. 
29

6.0

Date. Gage 
height.

Feet. 
2.18

Dis 
charge.

Sec.jt.
34

Daily discharge, in second-feet, of Palermo Land & Water Co.'s canal, at Enterprise, 
Col., for the year ending Sept. SO, 1916.

Day.

1... ...........
2..............
3..............
4..............
4..............

..............
7..............
*...-...........
o
10..........."...

lj.. ............
12..............
!£...........»..
H..... .........
15..............

ie..... .........
1?:..:-. .........
18..............
19..............
20..............

21..,.,.....,....
22..............
23.. ......... ...
24.. ............
25..............

26..............
27....... ........
28..............
29..............
30..............
31...... ... .

Oct.

31
31
31
31
31

30
30
30
30

. 30

30
31
30
30
31

30
30
30
30
30

30
31
31
32
32

31

31
31
31
31

Nov.

31
31
31
32
31

31
31
32
18.5
18.5

18.5
18.5
18.3
18.1
18.1

18.1
18.5
18.3
18.3
18.1

1S.1
18.1
18.1
18.1
18.5

19.0
18.7
18.5
16.8
16. 8

Dec.

16.8
16.8
17.9
7.7
18.5

18(5
18.3
18.1
18.7
17.2

17.2
17.2
13.6
18.1
17.6

17.2
17.2
17.2
17.2
17.2

17.2
17.0
17.0
17.0
17.0

16.8
16.8
16.8
16.8
16.8
16.8

Jan.

16.8
16.8
2.8
18.1
17.6

17.6
17.6
17.6
6.6
5.5

5.4
6.1
6.0
5.9
6.5

6.6
6.6
5.9
5.9
5.6

5.6
5.6
.21
.08

1.1

1.1
1.1
1.1
.88
.88

.1.5

Feb.

0.21
.21
.21
.11
.06

.06

.04

.06

.06

.03

.03

.03

.03
19.2
19.0

19.0
19.0
18.5
18.7
18.5

18.5
18.5
18.5
18.5
18.5

18.5
to ft
19.0

.5

Mar.

0.3
14.6

' 14.6
14.4
1.6

15.8
15.2
15.2
15.6
15.4

15.8
15.6

.0

.5
18.5

19.0
18.1
18.5
20
15.4

15.2
15.0
14.8

.0

.0

.0

.0

.0

.0

.0

Apr.

0.0
.0
.0

14.0
14.0

14.0
14.0
14.0
14.0
14.0

14.8
14.4
14.0
14.0

14.0
18.1
18.5
18.3
18.3

18.1
22
22
29
32

32
32
32
32
31

May.

31
32
32
32
32

32
32
31
31
31

31
31
31
32
32

32
32
28
32
32

82
32
32
32
32

31
31
31
31
91

31

June.

31
31
31
31
31

34
34
34
34
34

34
34
34
34
34

34
34
34.
34
35

35
34
34
36
36

35
85
35
34
35

July.

28
29
35
34
34

34
35
35
35
35

35
37
37
37
37

37
37
38
37
38

38
37
37
38
48

48
5tS
OQ

38
38
38

Aug.

38
38
38
38
38

38
38
38
38
38

38
38
37
38
36

37
36
37
id
34

36
34
34
34
32

32
OO

33
33
33

Sept.

32
31
33
32
32

32
31
31
31
31

29
29
29
26
26

27
27
27
27
27

27
31
31
31
Q1

31
31
30
29
28
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MontMy discharge of Palermo Land & Water Co.'* carnal at Enterprise, Col., for the
year ending Sept. SO, 1916.

Month.

March....................................................

lMn.v

July......................................................

Discharge in second-feet.

Maximum.

32 
32 
18.7 
18.1 
19.2 
20 
32 
32 
36 
38 
38 
33

38

Minimum.

30 
16.8 
7.7 
.08 
.03 
.0 
.0 

28 
31 
28 
32 
26

.0

Mean.

30.6 
21.7 
16.9 
6.99 
9.74 
9.97 

18.0 
31.5 
33.8 
36.1 
35.8 
29.7

23.4

Run-off 
(total in 

acre-feet).

1,880 
1,290 
1,040 

430 
560 
613 

1,070 
1,940 
2,010 
2.220 
2,200 
1,770

17,000

MIDDLE FORK OF YTTBA RIVER 1 NEAR NORTH SAN JUAN, CAL.

LOCATION. In the N. $ NW. \ sec. 23, T. 18 N., R. 8 E., below highway bridge at 
Freeman's Crossing, in Tahoe National Forest, 1} miles northeast of North San 
Juan, Nevada County. Moonshine Creek enters one-fourth mile below, Oregon 
Creek three-fourths mile above, and North Fork of Yuba River about 4 miles 
below the station.

DRAINAGE ASBA. Not measured.
RECORDS AVAILABLE. October 27, 1910, to September 30,1916.
GAGE. Vertical staff wedged betueen two large boulders on right bank one-fourth 

mile below bridge; read by Henry Zurhorst.
DISCHARGE MEASUREMENTS. Made from cable 200 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; fairly per 

manent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.8 feet at 10 a. m. 

January 3 (discharge, 5,850 second-feet); minimum stage recorded, 4.42 feet 
October 1-14, 21, and 28 (discharge, 46 second-feet).

1910-1916: Maximum stage recorded, 11.7 feet at 10 a. m. May 12, 1915 (dis- 
. charge, 14,300 second-feet); minimum stage recorded, 4.30 feet September 23-27, 

1914 (discharge, 35 second-feet).
DIVERSIONS. No information.
RBGULATION. NO information.
ACCURACY. Stage-discharge relation has not changed since May 13, 1915. Rating 

curve well defined. Gage read to quarter, tenths once daily. Daily discharge 
ascertained by applying gage height to rating table. Records excellent.

The following discharge measurement was made by H. J. Tompkins: 
June 5, 1916: Gage height, 6.32 feet; discharge, 1,050 second-feet.

> Known locally as Middle Yuba River.
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Daily discharge, in second-feet, of Middle Fork of Yuba River near North San Juan, Col., 
for the year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

46
46
46
46
46

46
46
46
46
4ft

46
46
46
46
v\

SO
50
50
50
50

46
50
50
58
55

50
Itf

46
50
50
55

Nov.

rn

50
50
rrt

55

Kfl
Ef\

55
130
97

7B.
74
68
(to
62

68
97
78
78
78

78
78

130
162
130

162
1QA

97
78
78

Dec.

78
78

198
462
238

180
191
180
330
1QR

198
162

1,920
930
408

282
218
198
180
1ft9

156
130
1QR

180

169
1RO

156
124
116

Jan.

130
isn

5,850
1 360'550

435
qon

330
462
380
OOfi

OCO

282
330
282

238
520
582
462
355

330
QQO

2 97A

3,080
3 qnft

1,680
1,030

685
615
4on
408

Feb.

380
380
615
930
930

1,480
2 97A

1,920
1,920
4,410

3 fiSfl
2,360
1,840
1,540
1 480

1 540
ijeio
1 480
1*360
1,360

1,610
1,420
i isn
1,080
1)030

1,080
1,680
1,480
I iftn

Mar.

1,360
1,030

930
840

1,760

1,130
930
840
930

1,130

i 48n
1,610
1,840
1,610
i un

1,610
1,610
1,760
3 740
4^640

3,520
2 660
2,090
1,610
1,360

i 94n
1,180
1,240
1 300
1,240
1J180

Apr.

1,360
1,300
1,300
1,240
1,360

1,420
1,480
1,540
1 760
1^840

2,760
1,840
1 300
1,240
1^610

1,540
1,840
1,610
1 360
1,300

1,360
1,480
1 610
1 760
1,610

2,090
2,090
2,270
1,920
1,840

May.

1,920
2,000
2,090
2,270
2,090

2,660
1,610
1,480
1,480
1,360

1,360
1,240
1,130
1,130
ijiao
1,240
1,240
1,480
1.360
1,360

1,360
1,480
1,300
1,030

760

685
685
885
oan

1,030
osn

June.

840
840
930

1,130
1,240

1,360
1,360
1,360
1,360
1,130

1,030
980
885
930

1,130

1,030
980
760
685
615

550
490
4Qfl
490
490

490
4on
435
380
380

July.

380
490
380
380
380

330
330
330
282
oco

oflo

282
238
238
198

198
191
180
169
162

156
136
130
124
124

116
108
108
102
102
97

Aug.

90
90
S3
78
78

78
74
74
74
74

74
74
74
74
78

74
74
68
68
68

62
58
58

, 58
58

58
58
58
62
62
58

Sept.

58
' 58

58
58
58

58
KR

58
58
58

«3J

55
55
55
55

55«\
50
50
50

ty\
62
74
62
58

58
CQ

58
KA

58

Monthly discharge of Middle Fork of Yuba River near North San Juan, Cat., for the year
ending Sept. SO, 1916.

December.............   ............. _ ................
JnjlURry., ...... ,. T . T . T...T,. - ... . . . .

April.....................................................
MSy.. ...................................................

July.....................................................
August............. _ ..................... _ ...........

Dischai

Maximum.

58
162

1,920
5,850
4,410
4,640
2,760
2,660
1,360

490
90
74

5,850

rge in second

TtftTiitniini

46
50
78

130
380
840

1,240'685

380
97
58
50

46

-feet.

Mean.

48.5
83.4

274
896

1,550
1 640
1,630
1*380

842
226
70.0
57.0

721

Run-off
(total in 

acre-feet).

2 asm
4 Qfirt

16,800
55 100
89,200

101,000
 97,000
S4 am
50,100
13,900
4,300
3 ton

524,000
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TUBA RIVES AT SMABTVILLE, CAL.

LOCATION. In sec. 22, T. 16 N., B. 6 E., at Narrows, 1 mile north of Smartville, 
Yuba County, 1 mile below mouth of Deer Creek, 6 J. miles below mouth of South 
Fork, 7 miles above mouth of Dry Creek and 18 miles above the junction with 
Feather River.

DRAINAGE AREA. 1,220 square miles.
RECORDS AVAILABLE. June 2, 1903, to September 30, 1916.
GAGE. Staff in three sections, bolted to solid rock on left bank; read by Joseph French. 

On account of the gradual erosion of the channel, gage datum was lowered 10 
feet August 1, 1906. Before the change, first section was vertical and driven 
into gravel near left bank 50 feet below cable; second section was painted on rock 
ledge on left bank. ,

DISCHARGE MEASUREMENTS. Made from cable at gage.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts .during 

high water. As the result of extensive hydraulic mining in the early days, the 
channel has been filled with an enormous quantity of tailings. At the station the 
depth of mining d4bris is estimated to be more than 80 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.6 feet at 2.15 
p. m. January 3 (discharge, 25,100 second-feet); minimum stage recorded, 2.45 
feet October 16 and 17 (discharge, 279 second-feet). Stage 2.1 feet latter part 
of summer gave discharge 300 second-feet.

1903-1916: Maximum stage recorded, 28.3 feet January 15, 1909 (discharge, 
111,000 second-feet); TnrmnniTn stage recorded, 3.23 feet October 5,1913 (discharge 
216 second-feet). Bed of stream is being eroded so that stage becomes lower each 
year.

DIVERSIONS. Water is diverted for power and irrigation above the station. See 
next paragraph.

REGULATION. Several small glacial lakes near the headwaters of the South Fork of 
Yuba River are utilized as storage reservoirs. A part of this water is, diverted 
into the Bear River drainage basin.

ACCURACY. Stage-discharge relation changed January 3 and February 10 during 
high water. Rating curve used until January 3 poorly defined; curve used 
January 4 to February 10 fairly well defined; curve after February 10 well 
defined. Gage read to quarter tenths once daily. Daily discharge ascertained 
by applying gage height to rating table. Records up to first change in stage 
discharge relation fair; between changes good, and after-February 10 excellent.'

Discharge measurements of Yuba River at Smartville, Col., during the year ending Sept. SO,
1916.

Date.

Oct. 10
Jan. 5 

6

Made by 

.....do................ 

.....do................

Gage 
height.

Feet. 
2.46
7.05 
6.49

Dis 
charge.

Sec.-ft. 
284

4,130 
3,190

Date.

Mar. 11
June 25 
Aug. 22

Made by 

.....do................

Gage 
height.

Feet. 
7^95
6? 42 
2.45

Dis 
charge.

Sec.-ft. 
8,290
3,440 

418
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Daily discharge, in second-feet, of Yufoa River at Smartville, Col., for the year ending Sept.
SO, 1916.

Day.

1..............

3..............

5..............

6..............
T... ...........
B..............
9..............
10..........:...
n..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
80..............
31..............

Oct.

305
291
291
291
291

291
291
291
291
291

291
291
291
291
291

279
279
291
291
291

291
291
291
291
334
qoj
WM.
319
319
319
319

Nov.

319
319
319
319
334

350
350
350
965
596

516
468
446
424
424

385
385
404
404
424

424
424
424

1,090
596

820
ftoc

542
516
446

Dec.

424
424

1,090
4,300
1,520

1,220
1,040
890

 1,630
1,420

1,220
1,130
15,400
6,400
2,740

1,740
1,320
1,220
965
928

855
890

1,000
OA\
965

1,000
mn
890
800
71S
ww?

Jan.

685
820

25,100
9,230
4,040

3,200
2,760
3,520
3,860
3,690

2,380
2,030
3,690
8,470
2,760

2,260
3,520
3,360
2,500
2,030

" 1,710
2,140
11,900
14,300
19,700

10,800
7 OQA

4,400
3 860
s'onn
2,260

Feb.

2,030
2,140
3,200
6,830
6,180

7,280
10,300
9,490
7,510
19,700

21,200
16,200
11,000
9,640
9,120

8,880
9,380
8,640
8,180
7,960

8,640
8400
7,520
6,680
6,260

6,680
10,700
8,400
7 960

Mar.

8,400
6.890
6,260
5,860
15,900

8,400
6,680
6,060
6 260
6,890

8,640
9,120
9,380
8,880
7,960

8,400
8640
8,880
18,600
24,200

18,900
14,000
11,300
8 880
8,180

7,310
7,100
7,100

7,310
7,100

Apr.

-7,310
7,520
7,520
7,960
8,180

8,400
8,400
1,880
9,900
10,700

15,000
10,200
7,960
7,310
9,120

9,380
10,700
9,900
7,520
7,960

7,960
8,180
9,380
10,200
9 900

11,300
10 700
11,900
11,000
8,880

May.

9,120
9,900
10,700
11,600
11,900

15,300
9,900
8.640
8,400
7,960

7,520
7,520
7,100
6,680
7,310

7,100
7,520
8,640
7,960
8,180

7,520
7,980
7,520
6,680
5,090

4,550
4,380
4,730

5,860
5,860

June.

5,660
6,260
6,680
7,520
7,520

7,310
8,880
8,640
8,400
7,520

7,100
6,890
6,260
6,470
6,680

7,100
6,«80
5,860
4,730
4,550

3,720
3,410
3,260
3,110
3,410

3,566
3,410
3,260
2,820
2,410

July.

2,540
3,110
2,540
2,280
2,150

2,030
1,910
1,680
1,420
1,170

1,360
1,320
1,260
1,220
1,170

1,040
915
915
915
878

840
7TO
770
70S
705

675
645
616
587
587
532

Aog.

532
482
559
436
436

436
436
436
416
396

482
436
436
436
436

436
416
396

896

396
378
360
360
344

328
328
344
338
328
328

Sept.

328
360
360
360
344

344
344
328
344
328

328
328
314
300
300

314
314
314
300
300

314
360
459
396
378

360
360
360
g|0
344

Monthly discharge of Yuba River at Smartville, Col., for the year ending Sept. 30, 1916

Month.

October..................................................
-November...... _ .................... _ ...... ____ .
December............................ ...................
January..................................................
February
March..................................... ..............
April................................. . . ............
Mjiy.. ................. . ^
June ..........
July......................................................

September...... ___ ...................................

The year........ ...................................

Discharge in second-feet.  

Maximum.

334 
1,690 

15,400 
2S/100 
21,200 
24,200 
15,000 
15,300 
8,880 
3,110 

559 
459

25,100

Minimum.

279 
319 
424 
685 

2,030 
5,860 
7,310 
4,380 
2,410 

532 
328 
300

279

Mean.

298 
482 

1,830 
5,520 
8,830 
9,520 
9,310 
7,900 
5,640 
1,270 

408 
341

4,260

Ban-off 
(total in 

acre-feet).

18,300 
28.700 

113,000 
3^9,000 
508,000 
585,000 
554,000 . 
486,000 
336,000 
78,100 
25,100 
20,300

3,090,003

OREGON CREEK NEAR NORTH SAN JUAN, CAL.

LOCATION. In the N. $ SE. J sec. 28, T. 18 N., B. 8 E., below Mghway bridge, in 
Tahoe National Forest, 500 feet above junction with Middle Fork of Yuba River, 
half a mile above Freemans Crossing, Yuba County, and 2 miles northeast of 
North San Juan, Nevada County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 28, 1910, to September 30, 1916.
GAGE. Vertical staff fastened to alder tree on right bank 150 feet below bridge; read 

by H. Zurhorst.
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DISCHARGE MEASUREMENTS. Made from cable 30 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifta during 

high water.
EXTREMES OF DISCHARGE. Majdmum stage recorded during year, 6.6 feet at 11 a. m. 

February 10 (discharge, 1,560 second-feet); minimum stage recorded, 3.75 feet 
October 8 and 9 (discharge, 5.5 second-feet). Stage 3.80 in August and Septem 
ber also gave 5.5 second-feet.

1910-1916: Maximum stage recorded, 8.5 feet at 5 p. m. December 31, 1913 
(discharge, from extension of rating curve, about 4,080 second-feet); minimum 
stage recorded, 3.70 feet September 13-20, 1913 (discharge, 2 second-feet).

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during high-water February 10. 

Rating curve before change fairly well defined below 2,000 second-feet; after 
change well defined below 95 second-feet and poorly defined above. Gage, read 
to quarter tenths once daily. Daily discharge ascertained by applying gage height 
to rating table. Records fair.

The following discharge measurement was made by H. J. Tompkins: 
June 6, 1916: Gage height, 4.22 feet; discharge, 29 second-feet.

Daily discharge, in second-feet, of Oregon Creek near North San Juan, Cal.,for the year
ending Sept. SO, 1916.

Day.

I..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
M.. ............

11..............
12..............
13..............
14..............
15..............

16..............
17.........:....
18..............
19..............
»... ...........

M...... ........
82.. .
23..............
84..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

7
8
7
7
6.5

6.5
6.5
5.5
5.5
7

7
7
8
8
8

8
8
8
9
9

10
10
11
11
11

11
11
11
11
11
11

Nov.

11
11
11
11
11

10
11
12
33
17

17
14
14
14
14

17
21
16
16
16

17
17
25
35
25

M
27
21
17
17

Dec.

17
17
35
97
47

35
25
25
77
SO

54
47
535
232
97

74
54
47
37
83

30
30
35
85
35

33
30
30
27
29
27

Jan.

35
35

1.440
350
175

120
- 97

97
132
120

77
74
77
87
77

87
97
160
132
97

87
61
690

1.080
1,080

535
378
255
210
|7e

145

Feb.

145
145
232
350
300

535
535
610
690

1,560

940
665
510
445
415

385
385
385
385
358

385
358
330
280
280

280
445
415
385

Mar.

330
280
258
235
445

305
235
235
235
280

330
385
445
385
330

330
358
385
665
940

665
510
415
358
280

280
235
258
280
235
235

Apr.

235
235
235
215
215

195
195
195
195
175

305
235
195
195
175

155
215
195
155
155

155
155
155
155
138

138
122
12?
122
122

Hay.

108-
108
94
94
94

94
94' 79

79
79

72
65
65
65
62

58
54
65
62
58

54
51
51
62
51

§1
48
41
38
41
38

June.

38
36
36
32
28

28
26
26
26
26

24
24
20
17
15

15
15
15
14
14

14
18
12
12
12

10
10
8.5
8.5

 '8.5

July.

15
26
15
14
10

10
8.5
8.5
8
8

8
8
8
8
7

7
7
7
7
7

6.5
6.5
6
6
6

6
6
6.5
6
6
6

Aug.

6.6
6.5
6.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
6
6
«
6

6.5
6
«
6
6

6
5.5
5.5
5.5
5,5

5,8
5.5
6.*
6
5.5
5.5

S«pt.

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.6
5.5
6,5
5.5
ft. 5

5.5
7
7
7
6.5

6.6
6
6
6
6
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Monthly discharge of Oregon Creek near North San Juan, Col., for the year ending Sept.
SO, 1916.

Month.

October. ... ...... . ........ .

March....................................................
April.....................................................
May......................................................

July......................................................

September................................................

Discharge in second-feet.

Maximum.

11 
54 

535 
1,440 
1,560 

940 
305 
108 
38 
26 
6.5 
7.0

1,560

Minimum.

5.5 
10 
17 
35 

145 
235 
122 
38 
8.5 
6.0 
5.5 
5.5

5.5

Mean.

8.56 
18.4 
63.5 

, 267 
453 
359 
182 
66.9 
19.4 
8.53 
5.79 
5.78

120

Run-off 
(total in 

acre-feet).

520 
1,090 
3900 

16,400 
26,100 
22 100 
10,800 
4 110 
1,150 

524 
356 
344

87,400

NORTH FORK OF YTJBA RIVER ' AT GOODYEAR BAR, CAL.

LOCATION. In the E. | SW. i sec. 5, T. 19 N., R. 10 E., in Tahoe National Forest, at 
highway bridge at Goodyear Bar, Sierra County. Rock Creek and Goodyear 
Creek enter one-eighth and one-fourth mile, respectively, below the station; and 
North Fork of North Fork of Yuba River enters at Downieville, 4 miles above.

DRAINAGE ABBA. 214 square miles.
RECORDS AVAILABLE. October 31, 1910, to September 30, 1916.
GAGE. "Vertical staff in two sections on left bank; low-water section fastened to old 

piling under bridge; upper section bolted to left abutment of bridge; read by 
G. E. King.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of solid rock, small boulders, and gravel; 

practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.6 feet at 5.45 

p. m. March 19 (discharge, 4,430 second-feet); minimum stage recorded, 3.25 
feet October 26 to November 6 (discharge, 120 second-feet).

1910-1916: Maximum stage recorded, 11.5 feet at 5.40 p. m. May 11, 1915 (dis 
charge, 12,600 second-feet); minimum stage recorded, 3.3 feet October 1-4,13-21, 
1912, and September 16 to October 31, 1913 (discharge, 116 second-feet).

DIVERSIONS. No information.
REGULATION. No information.
ACCURACY. Stage-discharge relation has not changed since May 11, 1915. Rating 

curve fairly well defined below 800 second-feet and well defined between 800 and 
5,000 second-feet. Gage read to half tenths once daily. Record is somewhat 
broken (see footnote to daily-discharge table). Daily, discharge ascertained by 
applying gage height to rating table. Records good. ;

COOPERATION. Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by H. J. Tompkins: 
June 7,1916: Gage height, 6.10 feet; discharge, 2,370 second-feet.

* Known locally as North Yuba River.



SACBAMENTO BIVEB BASIN. 233

Daily discharge, in second-feet, of North Fork of Yuba River at Goodyear Bar, Col., for the
year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............
4. .............
5... ...........
6..............
7..............

9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23 _ . .....
24..............
25..............
26..............
27..............
28..............
29..............
80.. ............
31..............

Oct.

133
133
133
133
133
133
133
133
133
133
133
133
133
133
133

o!33
o!33
o!33

133
133
133
133
148
133
133
120

ol20
ol20
ol20
ol20

120

Nov.

120
120
120
120
120
120

ol58
ol97

235
197
133
133
133
133
133
163

ol58
ol53

148

148
148
148
197
163
163
197

ol72
148
148

a 148

Dec.

148
163

1,500
365
235
275
275
235
365
275
235
235

1,120
520
342
320
275
235
216
216
216
216
216
216
235
235
235
235
216
197
216

Jan.

197
235

1,600
645
465
415
342

o354
365
365
320
298
298
320

o313
o305

298
298
275
255
235
235
715
865
945
645
580
465
415
365
320

Feb.

320
320
365
415
415
520
865
865
790

2,410
1,820
1,300
1,120
1,030

al,050
ol,080
01,100
1,120
1,120
1,120
1,210
1,120
1,030

945
945

1,030
1,300
1,120
1,030-

*     »

Mar.

945
865
790
865
945
790
715
715
790

1,120
1,500
1,710
1,710
1,600
1,500
1,600
1,710
1,820
4,430
4,100
2,790
2,290
1,820
1,600
1,400
1,300
1,300
1,400
1,500
1,500

ol; 500

Apr.

1,500
1,500
1,500
1,500

«»1,610
»1,710
1,820
1,820
2,050
2,170
2,530
2,050
1,710
1,710
1,820
1,930
2,290
1,820
1,710
1,600
1,820
1,930
2,050

«2,170
2,290
2,410
2,790

a2,600
2,410
2,170

May.

2,290
2,530
2,790
2,920
3,940
3,480
2,530

o2,350
2,170

a2,130
o2,090
2,050
1,930
1,820
2,170
2,170

o2,350
2,530
2,410
2,530
2,790
2,410
1,930
1,710
1,500
1,400

al,500
ol,610
ol,720

1,820
1,710

June.

1,710
ol,940
2,170
2,290
3,050
3,050

>2,940
<»2,830
o2,720
o2,620
o2,510
a2,400
2,290

o2,410
o2,530
o2,260
ol,980

1,710
1,600

"1,500
1,400
1,300

ol,260
ol,210
ol,160
ol,120
01,080

1,030
945
988

July.

1,120
945
865

o840
o815
o790
o765
o?40

715
645
645
645
580
580
520
520
520
492
465
440
415
415
415
365
365
365
365
342
342
320
320

Aug.

298
275
275
275
275
275
275
275
275.
275
275
255
255
255
255
255
235
235
235
235
235
216
216
216
197
197

o216
235
216
216
197

Sept.

197
197
197
197
197
197
197
180
180

ol78
ol77
o!75
ol73
ol72
o!70
o!68
ol66
ol65

163
163
163
235
197
180
163
163

o!63
ol63

163
163

o Interpolated or estimated by comparison with record of flow of Middle Fork.

Monthly discharge of North Fork of Yuba River at Goodyear Bar, CaL, for the year ending
Sept. SO, 1916.

[Drainage area, 214 square miles.]

Month.

March............. ................
April..............................
May....... ....................... .

July ..........................

The year.. ..................

Discharge in second-feet.

Maximum.

148 
235 

1,500 
1,600 
2,410 
4,430 
2,790 
3,940 
3,050 
1,120 

298 
235

4,430

Minimum.

120 
120 
148 
197 
320 
715 

1,500 
1,400 

945 
320 
197 
163

120

Mean.

131 
152 
322 
443
OQA JWQ

1,570 
19fO 
2,230 
1,930 

570 
246 
179

893

Per 
square 
mile.

0.612 
.710 

1.50 
2.07 
4.65 
7.34 
9.21 

10.4 
9.02 
2.66 
1.15 
.836

4.17

Rtutbff.

Depth in 
inches on 
drainage 

area.

0.70 
.79 

1.73 
2.39 
5.02 
8.46 

10.28 
11.99 
10.06 
3.07 
1.33 
.93

56.75

Total in 
acre-feet.

8,050 
9,040 

19,800 
27,200 
£7,300 
96,500 

117,000 
137,000 
115,000 
35,000 
15,100 
10,700

648.000

NORTH FORK OF NORTH FORK OF YUBA RJVERi AT DOWNIEVILLE, CAL.

LOCATION. -In the NE. | NW. i sec. 35, T. 20 N., R. 10 E., at upper highway bridge 
in Downieville, Sierra County, 500 feet above dam, and one-fourth mile above 
junction with North Fork of Yuba River. East Fork of North Fork enters one- 
eighth mile above, and Middle Fork of North Fork 1J miles above the station.

DRAINAGE ABBA. 71.2 square miles.
RECORDS AVAILABLE. November 1,1910, to September 30,1916.
GAGB. Vertical staff fastened to right abutment of bridge; read by J. T. Mason.
DISCHARGE MEASTJBEMBNTS. Usually made from bridge at gage or by wading.

'Known locally as North Fork of North Yuba River.
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CHANNEL AND CONTROL. Bed composed of gravel and small boulders. Since flood 
of May 11, 1915, control is the dam.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.3 feet at 6 p. m. 
March 19 (discharge, 2,410 second-feet); minimum stage .recorded, 2.6 feet October 
7 to November 11 (discharge, 52 second-feet).

1911-1916: Maximum stage recorded, 8.0 feet at 5 p. m. May 11,1915 (discharge, 
from extension of rating curve, about 6,760 second-feet); minimum stage recorded, 
2.55 feet October 14-18, 1912 (discharge, 36 second-feet).

ICE. Stage-discharge relation slightly affected by ice for short periods in severe 
winters.

DIVERSIONS. The intake of the municipal water system of Downieville is above the 
station.

REGULATION. See Accuracy.
ACCURACY. Stage-discharge relation dependent on the presence and height of flash- 

boards on the dam and on the operation of the power plant which takes its water 
between the gage and dam. Observer has been instructed to read the gage when 
plant is not running, usually between about 7.30 a. m. and about 4.30 p. m. 
Stage-discharge relation not affected by ice this year. Rating curve for no 
boards on dam well defined below 2,000 second-feet and is extended above; 
curves, for 12-inch boards on dam well defined; for 18-inch boards on dam, fairly 
well defined. Gage read usually to half tenths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records good.

COOPERATION. Gage-height record furnished by John T. Mason.

The following discharge measurement was made by H. J. Tompkins: 
June 8, 1916; Gage height, 4.00.feet; discharge, 881 second-feet.

Daily discharge, in second-feet, of North Fork of North Fork of Yvba River at J)owmeviller 
Col., for the year ending Sept. 30,1916.

Day.

1. ...... .......
2..............
3..............
4..............
5..............

A

7..............
aa::::::::::::::
u..............
12..............
13 ...........it::::::::::::::
16...............

16..............
17..............
18......,.,.,...
19..............
20 ..... ..

21.. ........... .
22..............
S3 .......
24... ...........
25 ......

26..............
27..............
28 ......
29 .....
3o.....,..»,....
31..............

Oct.

68
68
68
68
60

60
52
52
52
52

52
52
52
52
52

52
52
52
52
52

53
52
52
52
52

52
52
52
ti5a
52

Nov.

52
52
52
52
52

52
52
52
52
62

52
60
68
68
68

90
90
90
72
68

68
68
90
68
68

86
72
68
68
68

Dec.

68
68
472
131
70

70
70
69
102
79

86
68
212
380
79

68
68
68
68
68

68
68
68
68
68

68
68
68
68
68
68

Jan.

68
68
545
130
90

90
90
90
90
79

79
79
68
68
68

68
68
68
68
68

68
68
145
220
295

200
145
115
115
on
90

Feb.

90
90
90
90
102

145
310
320
145
730

690
510
440
#0
350

332
380
350
320
380

380
380
332
350
320

368
410
440
440

Mar.

410
280
270
295
295

295
310
270
270
368

650
900

690
650

650
615
690

2 040
2)l30

1,380
1,170
can

1.029
545

580
eon

580
650
958
580

Apr.

650
650
650
650
650

650
725
762
880
925

1,170
925
762
725
880

800
1,070
800
800
725

762
800
fiflfi

880
1,070

1,020
1 490
I QQfl

1 1*1
1.020

May.

925
1,170
970

1,270
1,730

1,610
1,070
840
925
880

800
800
650
762
725

725
800
970
84Q

1,120

1,029
880
725
660
580

510
510
545
650
660
650

June.

615
580
762

1,020
1,120

1,070
1,120
1,120
1,070
840

800
725
762
762
800

725
688
580
510
510

483
385
397
397
397

385
358
330
280
130

July.

385
385
305
280
290

271
244
235
227
215

231
211
215
215
188

167
160
146
146
137

US
106
106
106
106

106
106
Q7

88
88

Aug.

88
88
88
88
88

88
88
88
80
80

80
71
71
71
71

71
71
65
65
65

65
61
59
50
59

59
89

59
59
59

Sept

59
59
59
59
59

59
59
59
59
59

59
59
59
59
59

59
59
59
59
59

55
57
59
59
59

59
so
<K>
59
£0

NOTE. 18-inch flashboards on dam Oct. 1 to Dec. 3 and Dec. 8 to Mar. 19; 12-inch flashboards on dam. 
July 26 to Sept. 3C; stage-discharge relation affected.
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fori a/ North Fork <tf Yuba River at Dawnwtifo, Col,, for 
the year ending Sept. SO, 1916.

[Drainage area, 71.2 square miles.] ,

Mouth;

April..............................
May. .............................
June. ... ....
July..............................

September . .....

The year . .

Discharge in second-feet.

Maximum.

68 
90 

472 
545 
730 

2,130 
1,490 
1,730 
1,120 

385 
88 
59

2,130

Minimum.

52 
52 
68 
68 
90 

270 
650 
510 
280 

88 
59 
55

52

Mean.

54.6 
65.7 

100 
116 
335 
692 
868 
869 
662 
186 
'71.7 
58.8

339

Per 
square 
mile.

0.767 
.923 

1.40 
1.63 
4.71 
9.72 

12.2 
12.2 
9.30 
2.61 
1.01 
.826

4.76

Run-off.

Depth in 
inches on 
drainage 

area.

0.88 
1.03 
1.61 
1.88 
5.08 

11.21 
13.61 
14.07 
10.38 
3.01 
1.16 
.92

64.84

Total In 
acre-feet.

3,360 
3,910 
6,150 

- 7,130 
19,303 
42,500 
51,600 
53,400 
39,400 
11,400 
4,410 
3,500

246,000

BOCK CREEK AT QOODYEAS. BAR, CAL.

LOCATION. In the W. \ SW. \ sec. 5, T. 19 N., R. 10 E., at footbridge at Goodyear 
Bar, Sierra County, in Tahoe National Forest. Woodruff Creek enters 350 feet 
above and Rock Creek joins the North Fork of Yuba River 600 feet below the 
station.

DRAINAGE AREA. 10.8 square miles.
RECORDS AVAILABLE. October 30,1910, to September 30,1916.
GAGE. Vertical staff fastened to an alder tree on. right bank 40 feet below bridge; 

read by G. E. King.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed rough; composed of boulders and gravel; fairly per 

manent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.2 feet at 4.05 

p. m. February 10 (discharge, 385 second-feet); minimum stage recorded, 0.9 
foot October 1-22 and November 2-6 (discharge, 0.7 second-foot).

1910-1916: Maximum stage recorded, 7.0 feet at 3.30 p. m. December 31, 1913 
(discharge roughly approximate, from extension of rating curve, 820 eecond<ieet); 
minimum stage recorded, 2.0 feet during parts of August and September, 1911 
and 1913 (discharge, 0.5 second-foot).

DIVERSIONS. Three small ditches, having a total capacity of about 10 second-feet, 
head above the station.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined. 

Gage read to half tenths once daily. Daily discharge ascertained by applying 
gage height to rating table. Records fair. -

COOPERATION. Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by H. J. Tompkins: 
June 7,1916: Gage height, 1.68 feet; discharge, 19 second-feet.



236 SUKPAOE WATER SUPPLY, 1916, PABT XL

Daily discharge, in second-feet, of Rock Greek at Goodyear Bar, Col., for (he year ending
Sept. SO, 1916.

Day.

1..... .........
2..............
.3.. ............
4.......J......
5..............

6..............
7..............
8..............
9..............
10......   ....-

41 .....-....
12..............
13..............
14..............
15.. ............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29 .. ... .
30..............
11

Oct.

0.7
.7
.7
.7
.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

a. 7
a. 7
a. 7
.7
.7

.7

.7
1.3
1.3
1.3

1.3
ol.3
ol.3
*1.3
«1.3
1.3

Nov.

1.3
.7
.7
.7
.7

.7
a 1.2
»1.7
2.2
1.3

1.3
1.3
1.8
2.2
2.2

2.8
02.6
02.4
2.2
2.2

2.2
2.2

13
4.9
3.4

2.2
02.2
2.2
2.2

  2.2

Dec.

2.2
2.8

163
18
9.7

9.7
9.7
7.0
24
13

9.7
9.7

255
54
28

18
13
13
9.7
9.7

9.7
9.7
9.7
9.7
13

11
9.7
9.7
8.4
8.4
7.0

Jan.

7.0
9.7

275
63
46

34
28

a30
31
28

24
21
21
24

o26
a'29

31
28
24
18

IS
18
197
180
215

106
83
54
46
38
31

Feb.

31
31
34
54
54

94
147
119
119
385

215
147
119
106
94

<»98
ol02
106
106
106

119
106
94
83
83

106
133.
106
106

Mar.

94
83
73
94

> 106

83
73
63
83
94

106
119
119
106
106

106
106
133
275
318

215
180
147
119
106

94
94
94
94
94
94

Apr.

94
94
94
94

o94

a94
94
94
100
106

133
106
94
94
94

94
106
94
94
94

94
94
94

a 94
94

94
94

088
83
83

May.

83
83
83
83
83

83
83

o78
73

o67

a 60
54
54
50
46

46
»50
54
54
46

46
42
42
38
34

31
o29
a 28
026
24
24

June.

24
021
18
18
18

18
ol7
ol6
ol5
a!4

ol3
ol2
11

a 10
olO

a 9. 4
o8.9
8.4
7.0

o7.0

7.0
7.0

06.6
a6.3
a6.0

a 5. 6
a 5. 2
4.9
4.9
4.9

July.

9.7
7.0,
4.9

a 4.4
a 4.0

o3.6
o3.1
02.6
2.2
2.2

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.2
2.2
2.2

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3
1.3

Aug.

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
ol.8
2.2
1.3
1.3
1.3

Sept.

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3

ol.3

ol.3
ol.3
o 1.3
ol.3
ol.3

ol.3
ol.3
ol.3
1.3
1.3

1.3
2.2
2.2
1.8
1.3

1.3
ol.3
ol.3
1.3
1.3

o Interpolated. 

Monthly discharge of Rock Creek at Goodyear Bar, Cal.,for the year ending Sept. SO, 1916.

Month.

November... ......... ......... ... ... , .

January. ................... ,... ... .. ,

March..................... .. .:.
April....................................................
TUnv

July............ ..
August.......   ................................. _ ....

The year. _ .................................... ...

Discharge in second-feet.

Maximum.

1.3 
13 

255 
275 
385 
318 
133 
S3 
24 
9.7 
2.2 
2.2

385

Minimum.

0.7 
.7 

2.2 
7.0 

31 
63 
S3 
24 
4.9 
1.3 
1.3 
1.3

.7

Mean.

0.87 
2.30 

25.3 
57.5 

110 
118 
95.8 
54.1 
11.1 
2.58 
1.35 
1.38

39.9

Run-off 
(total in 

acre-feet).

' 53 
137 

1,560 
3540 
6,330 
7,260 

/ 6,700 
3,330 

660 
159 
83 
82

28,900
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GOODYEAR CREEK AT GOODYEAR BAB, CAL.

LOCATION. In the W. $ SW. \ sec. 5, T. 19 N., R. 10 E., at trail bridge in Tahoe 
National Forest, 300 feet above junction with North Fork of Yuba River and 
half a mile north of Goodyear Bar, Sierra County.

DRAINAGE AKEA. 12.2 square miles.
RECORDS AVAILABLE. October 30,1910, to September 30,1916.
GAGE. Vertical staff fastened to alder tree on left bank 200 feet above bridge; read 

by G. E. King.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of solid rock and gravel; iairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.1 feet at 5.25 

p. m. March 21 (discharge, 364 second-feet); imTrinuiTn stage recorded, 1.2 feet 
for periods in October, August, and September (discharge, 3.7 second-feet).

1910-1916: Maximum stage recorded, 7.0 feet at 3 p. m. December 31, 1913 
(discharge, from extension of rating curve, about 1,460 second-feet); -miniumm 
stage recorded, 1.25 feet from August 14 to October 8, 1914 (discharge, 2 second- 
feet).

DIVERSIONS. Three small irrigation ditches, having a total capacity of about 7J 
second-feet, head above the station.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

25 and 200 second-feet; fairly well defined below and is an extension above 
Gage read to half tenths once daily. Daily discharge ascertained by applying 
gage height to rating table. Records probably good.

COOPERATION. Gage-height record foaEHished by United Slates Forest Service. 
The following discharge measurement was made by H. J. Tompkins: 
June 7,1916: Gage height, 1.95 feet; discharge, 39 second-feet.

Daily discharge, in second-feet, of Goodyear Creek at Goodyear Bar, Col., for the year ending
Sept. SO, 1916.

r Day.

1..... .........
2..............
3.. ............
4..............
5..............

6..............
7..............
*..............
9..............
10..............

11..............
12..............
13..............
14..............
16..............

16.. .......... ..-
17..............
18..............
19..............
20..............

21............V.
22..............
23 ..
24..............
25 .... ..

26 .
27..............
28..............
20.............
30
31..............

Oct.

3.7
3.7
3.7
3.7
3.7

3.7
3.7
3.7
3.7
3.7

3.7
3.7
3.7
3.7
5.3

  5.3
»5.3
o5.3
5.3
5.3

5.3
5.3
7.6
6.4
5.3

5.3
  5.3
o5.3
o5.3
  5.3
5.3

Nov.

5.3
5.3
5.3
5.3
5.3

5.3
  6.9
  8.4
10.0
8.9

7.6
7.6
7.6
6.4
6.4

7.6
  7.2
06.8
6.4
6.4

6.4
6.4
26
10
10

14
  11

7.6
7.6

  7.6

Dec.

7.6
8.9

220
43
20

26
26
20
43
26

20
20
158
62
34

26
20
20
20
20

20
20
20
20
26

23
20
20
17
17
14

Jan.

14
20

238
94
72

48
43

043
43
43

34
26
26
3

  34

  39
43
38
34
26

26
26
181
158
187

118
94
72
02
52
43

Feb.

43
43
52
78
S3

118
187
158
151
340

238
172
158
158

9158

  158
  158
158
158
158

172
1%

144
181
131

158
187
158
144

Mar.

158
131
131
118
131

144
106
106
118
144

187
203
195
187
187

187
1ft7
187
OOA

340

364
257
220
187
158

144
144
144
144
158
144

Apr.

144
144
144
144

o!49

  153
158
158
172
172

203
158
144
144
144

144
187
172
144
144

144
- 144

158
ol58
158

its
165

«162
158
144

May.

ias
151
158
158
158

144
138

1125
112

0104

«96
88
83
78
78

83
088
94
04
83

78
72
72
62
62

52
  61
o50
049
48
43

June.

43
«40
38
38
34

34
38

o36
o33
o31

  28
  26
23

  22
  22

  21
a 91
20
20

  17

14
14

o!3
  13
  12

  11
all
10
8.9
10

July.

26
14
17

  16
  14

  13
o!2
  10

8.9
8.9

1*
7.6
7.6
7.6
7.6

7.6
7.6
7.6
7.6
7.6

7.6
7.6
7.6
7.6
6.4

6.4
6,4
6.4
5.3
5.3
5.3

Aug.

5.3
5.3
5.3
5.3
5.3

4.5
4.5
4.5
4.5
4.5

4.5
3.7
3.7
3.7
3.7

3.7
3.7
3.7
3.7
3.7

3.7
3.7
8.7
3.7
3.7

3.7
  4.5
5.3
5.3
4.5
3.7

Sept.

3 7
0 fy

3.7
o rj

o 7

3.7
0 ry

3.7
3.7

03.7

o3.7
o3.7
o3.7
o3.7
o3.7

  3.7
03.7
«3.7
0 ry

3.7

5.3
5.3
5.3
4.5
4.5

3.7
o3.7
o3.7
3.7
3.7

o Interpolated.
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Monthly discharge of Goodyear Creel at Goodyear Bar, Col., for the year ending
Sept. SO, 1916.

Month.

December....................................... __ ....

ISmNSb.... ...............................................
April. ...................................................
May.....................................................
Jane.....   ............................................
July.....................................................

The year.... _ .. _ ....... _ .......... _ .. .....

Discharge in second-feet.

Maximum.

7.6 
26 

220 
238 
340 
364 
203 
153 
43 
26 
5.3 
5.3

364

Minimum.

3.7 
5.3 
7.6 

14 
43 

106 
144 
43 
S.9 
5.3 
3.7 
&7

3.7

Mean.

4. 69 
S.09 

34.1 
63.1 

149 
175 
156. 
92.9 
23.4 
9.28 
4.27 

" 8.91

59.9

Baa-off 
(total in 

acre-feet).

288 
481 

2,100 
3880 
6,570 

10,800 
0280 
S,710 
1.390 

571 
, 263 

233

43,600

BEAK RIVER HEAR COLFAX, CAI*

LOCATION. Just below spillway gates of Bear River canal about 1 mile below Pacific 
Gas & Electric Co.'s diversion dam and about 2 miles north of Colfax, Placer 
County.

DBAINAGE ABBA. Not measured.
RECORDS AVAILABLE. -November 1,1911, to September 30,1916.
GAGE. Inclined staff installed August 8,1915 on right bank about 60 feet below canal 

spillway; read by an employee of Pacific Gas & Electric Co. Original station was 
at the dam.

DISCHARGE MEASUREMBNTS. At medium stages made from cable at the gage, at high 
stages at old cable above dam, and during low water by wading.

CHANNEL AND CONTROL. Bed composed of boulders; narrow and very rough. Con 
trol composed of solid rock, boulders, and gravel; shifts. Banks high and not 
subject to overflow.

EXTREMES of DISCHARGE. Maximum stage recorded during year, 12.6 feet morning 
January 3 (discharge, 4,190 second-feet); minimum stage recorded, below lower 
limit of gage, which is stage 2.0 feet (discharge, 24 second-feet).

1911-1916: Maximum stage recorded January 3, 1916; no flow over dam for long 
periods nearly every year.

DIVERSIONS. Stored water from South Fork of Yuba River is diverted into this* 
drainage basin above station. Bear River canal diverts water at the dam 1 mile 
above for jjower development near Auburn, Return water from wasteway of 
canal enters river above this station:

REGULATION. Small amount of storage has been developed above the station.
AccTJRACY.-^-Stage-diseharge relation changed some time between September 21 and 

November 22, and again between January 10 and 26; first change probably due 
to washing away of gravel bar November 9; second to high water January 25.. 
Rating curve August 8 to November 9, 1915, fairly well defined; November 10 
to January 25 fairly well defined below 3,000 second-feet and extended above; 
January 26 to September 30 well defined below 3,000 second-feet. Gage read 
usually to tenths tmce daily August, 1916, to May, 1916, and twice daily June 
to September, 1916. Daily discharge ascertained by applying mean daily gage 
height to rating table, Records fair to January 25 and good thereafter except 
for periods stated in footnote to daily-discharge table.

COOPERATION. Pacific Gas & Electric Co. furnished gage-height record and made 
some discharge measurements.
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Discharge measurements of Bear River near Colfax, Cal. t during the years^ending Sept.
SO, 1915 and 1916.

Date.

1914-15. 
Aug. 8

Sept. 21

1915-16.
NOT. 22
Jan. 10

26
26

Made by-

Pacific Gas & Elec-

... ..do.. .............

Charles Lddl........

.....do...............

.....do...............

&

Feet. 
2.70
2.90

8.05
5.30
8.70

. 8.10

Dis 
charge.

Sec.-ft.
40

60

151
632

I oon

1,660

Date.

1915-16. 
Feb. 19

Mfey 25
26

A na 24

Made by-

Pacific Gas & Elec-

.... .do. ..............

.....do...............

.....do...............

J. F. Kunesh.. ......

 *.
Feet. 
6.50
5.80
4.10
3.65
o fin

3.08

Dis 
charge.

Sec.Jt.
QflB

712
37t
314
120
127

Daily di. ', in second-feet, of Bear River near Colfax, Cal., for the years ending 
Sept. SO, 1915 and 1916.

, Day.

1915. 
1...............
2...............
3...............
4...............
S. ..............

6...............
7...............
8...............

10..............

Day.

1915-16. 
1...............
2...............
3...............
4...............
5... ...........

6...............
7...............
8...............
9...............
10..............

11..............
12.. ..... k ......
13..............
14..............
15..............

...... .........
17..............
18..............
1»..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27.. .^  ....:..
28..........;...
29
30..............
41

Aug.

45
40
36

Oct.

86
86

111
75
75

75
75
64
64
64

86
86
64
86
75

86
86
54'54
75

86
54
75
75
54

54
54
54
64
54
75

Sepl

1

Nov.

54
54
54
54
54

86
45
64

125
158

119
158
158
131
144

158
144
144
186
144

144
144
131
131
201

158
172
172
158
144

50 11
50 12
KA to:

54 14
54 15

58 16
64 17
98 18
11 19
98 20

Dec.

158
131
201
484
201

158
201
172
282
201

201
172

1.420
1,090

430

201
201
201
186
172

172
158
158
131
119

131
131
131
107
107
85

Day.

1915.

Jan.

96
107

4,190
2,020

630

384
340
282

1,210
765

484
320
384
570
512

430
1,130
1,090
1,130

600

540
570

3,080
2,270
3,770

1,770
1.460
1,120
1.080

745
675

Feb.

595
580
745

1,970
1,680

2,020
1,970
2,020
1,680
2,830

2,660
2,020
1,590
1,380
1,200

1,160
1,160
1,080
1,040
1,000

920
850
710
640
610

710
1,640
1,410
1,460

Aug.

36
36
45
45
45

45
45
45
45
45

Mar.

1 19(1

1,000
960
no

2,280

1,320
i ion
1,040
1,080

925

1,120
1,080
1,280
1,080

885

850
815

1,040
1,200
3,100

2,020
1,460
1,410
1,040

850

815
580
580
555
555
530

Sept.

9
9:

11
1113*

5
IS
7
5
8

Apr.

530
505
505
530
555

300
300
300
320
300

505
320
300
300
320

264
248
248
248
158

144
186
186
144
131

131
106
106
158
144

8 21.
S 22.
1 23.
1 24.
9 25.

4 26.
9 27.
5 28.
4 29.
6 30.

31.

May.

106
131
144
144
131

186
158
131
144
158

131
131
144
118
248

216
158
144
144
144

131
144
158
300
282

186
248
186
144
158
172

Day.

1915.

Jane.

172
201
172
131
201

186
201
186
179
158

144
118
124
186
179

186
179
69

165
144

179
172
172
151
60

151
165
158
158
124

July

13
12
15,

61
101

11
12
n
T
&

11
11
11
11
14

1ft
&

13!
13
14

11
11
IfX
11
IT

11
9.

Id
ft
3:
ft

1
4
R
n
0

*
4
4
9
4

1
?,
S
2
4

ft
4
H
1
4

K
?:

ft

2
2

2 »
5 »
K
5

Aug.

45
44
49
47
47

47
40
49
47
49
50

Aug.

118
106
106
106
95

84
46

118
79

100

100
84
90

112
118

138
151
112
100
79

124
118
112
100
112

100
90
79
95
84

106

Sept.

64
75
86
54
45

86
M
86
86
75

Sept.

124
118
95
96

106

118
108
112
112
90

100
112
90

109
69

96
69
64
60
50

55
138
95
64

100

118
64
64
64
50

NOTE. Discharge Aug. 9,1915, Interpolated. Apr. 6 to May 24. 1916, record subject to error as gage 
below stage 5 feet (discharge 480 second-feet), was out; July 17,31, Aug. 7, Sept. 15,18-21, and 27-31, one of 
two readings a day was below lower limit of gage (stage 2.0 feet; discharge, 24 second-feet) a mean gag* 
height for day was obtained by assuming a stage of 1.8 feet for the lower stage.
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of Bear River near Colfax, Col., for the years ending Sept. SO, 1915 
and 1916.

Month.

1915.

September...............................................

1915-16.

March.. ...............................................

May.....................................................

July...................................................

The year ................................... ...

Discharge in second-feet.

Maximum.

50 
139

111 
201 

1,420 
4,190 
2,830 
3,100 

555 
300 
201 
144 
151 
138

4,190

Mlnjmrmi,

36 -45

54
45 
85 
96 

555 
530 
106 
106 
60 
38 
46 
50

38

Mean.

44.8 
79.2

Ti.8
126 
255 

1,090 
1,350 
1,110 

283 
165 
159 
109 
102 
89.7

407

Run-off 
(total in 

acre-feet).

2.1304' no

4,410 
7:500 

15^ TOO 
§7,000 
77^700 
68,300 
16,800 
10,100 
9,460 
6,700 
6,270 
5,340

295,000

Combined daily discharge, in second-feet, of Bear River and Bear River canal near Colfax, 
Col., for the year ending Sept. SO, 1916.

Day.

1. .............

3..............
4..............
5..............

6..............
7..............
8..............
g10..............

11..............
12..............
13..............
14..............
15.. ............

16..............
17..............
18..............

9f)

21..............
22..............
23..............
24..............
25..............

26..............
27..............
9JJ

29..............
30..............
31..............

Oct.

181
181
227
165
165

165
165
149
149
149

181
181
149
181
165

181
181
134

165

181
134
165
165
134

134
1O A

134
140

134
165

Nov.

116
117
117
116
116

150
107
127
190
218

183
223
221
194
ifff

221
204
202
9AR
206

206
9flQ

197
10ft
OAT

994
noo
95>Q

124
21*.

Dec.

224
197
269
526
224

187
260
231
323
261

262
231

1,450
1,120

450

250
250
254
238
QOJ

230
208
208
182
173

101
176
172
159
150
142

Jan.

153
163

4.210
5 fUft

654

410
366
329

i 9«n
789

510
346
411
604
532

495
1.200
1,160
i i4n

617

556
588

3,110
2 aQfl

3 77fl

1,770
1 480
i',im
1,100 770

702

Feb.

581
601
763

1,980
1 Ron

 2,030
1,980
2,030
1,690
2,840

2,670
5 run
1,600
i dm
1 <MA

1,190
1 190
l'l20
1,080
i fun

QUA

895
760
687
610

710
i <un
1,410
1 460'

Mar.

1,120
1,000

960
710

2,280

1,320
1,120
1 040
1J080

920

1,120
1,080
1 280
1 080

885

850
815

1,040
1 9IY1
3,100

2,020
1 460
l'410
i run

850

815
580
EGA

555
555
530

Apr.

530
505
505
530
555

300
300
QAfk

320
300

505
320
300
300
qoft

9A4

248
248
94ft

236

215
252
OEQ

210
209

207
 I QO

184
233
994

May.

189
214
224
217
209

267
239
210
230
242

215
200
215
197
331

3fU
240
224
9*»4

259

1Q7

222
232
392
3B7

311
VJA

306
210
293
342

June.

347
371
348
168
376

362
374
358
259
238

186
283
9OQ

360
360

336
Q1Q

J42
ORE

320

264

348
336
225

338
353
348
<MR
01 a

July.

-304

279
9nn
259

282
286
300
261
270

317
304
315
309
 UK

300
253
315
Qlft
33ft

9OQ

305
270
319
321

320
298
315
OfU

991
3m

Aug.

329
313
310
311
300

267
215
275
222
273

268
269
231
930

294

314
333
280
QA9

225

310
287
256
265
269

253
225
207
228
216
9AR

Sept.

274
ntut

227
QOA
<MQ

255
248
254
253
228

236
258
Ol O

235
201

225
IfiS
IfU

158

167
277
220
163 Mrt

255
185

Ifift
IflA

Noxs. For daily discharge of Bear River canal see page 243.
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Combined monthly discharge, of Bear River and Bear River canal near Coif ax, CaL,for the
year ending Sept. SO, 1916.

Month.

March...................................................
April....................................................
Mftv

July.....................................................

Discharge in second-feet.

Maximum.

227 
267 

1,450 
4,210 
2,840 
3,100 

555 
392 
376 
345 
333 
277

4,210

Minimum.

134 
107 
142 
153 
581 
530 
182 
189 
142 
200 
207 
155

107

  Mean.

161 
186 
304 

1,120 
1,380 
1,110 

310 
256 
313 
294 
268 
218

490

Run-off 
(total in 

acre-feet).

9,900 
11,100 
18,700 
68,800 
79,400 
68,300 
18,400 
15,700 
18,600 
18,100 
16.500 
13,000

357,000

'NOTE. For monthly discharge of Bear River canal see page 244.

BEAR RIVER AT VAN TRENT, CAL.

LOCATION. In the SE. '$ sec. 21, T. 14 N., R. 6 E., below highway bridge at Mc- 
Courtney crossing, 1 mile below Van Trent, Placer County, and 8 miles above 
Wheatland.

DRAINAGE AREA. 263 square miles.
RECORDS AVAILABLE. October 8, 1904, to September 30. 1916.
GAGE. Staff in five sections on left bank, 500 feet below bridge; read by Herman 

Ernestus.
DISCHARGE MEASUREMENTS. Made by wading or from cable half.a mile below gage.
CHANNEL AND CONTROL* Bed composed of solid rock, boulders, and gravel; shifts 

during high water.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.7 feet at 0 a. m. 

January 3 (discharge, 19,400 second-feet); minimum stage recorded, 0.25 foot 
at 7 a. m. September 18 (discharge, 46 second-feet).

1904-1916: Maximum stage recorded, 18.9 feet at 8 a. m. January 14, 1909 
(discharge, from extension of rating curve, about 29,600 second-feet); minimum 
stage recorded, 0.8 foot August 28, 1913 (discharge, 8 second-feet).

DIVERSIONS. Water is diverted above station for power and irrigation. Stored 
water from South Fork of Yuba River is diverted into this drainage basin above 
the station at Coif ax.

REGULATION. A small amount of storage is developed on the headwaters of this 
stream. See also preceding paragraph.

ACCURACY. Stage-discharge relation changed January 3, 14, and 25. Rating curve 
used October 1 to January 3 fairly well defined below 5,000 second-feet, and is 
an extension aboye; curve used January 4-14 well defined below 5,000 second- 
feet, and extended above; curve used January 15-25 well defined below-5,000 
second-feet, and fairly well defined above: curve used January 26 to Septem 
ber 30 well defined below 3,000 second-feet and fairly well defined above, 
although only an extension. Gage read to half-tenths once daily. Daily dis 
charge ascertained by applying gage height to rating curve or table. Records

40533° 18 WSP 441  16
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Discharge measurements of Bear River at Van Trent, Cal., during the year ending Sept.
30, 1916.

Date.

Oct. 9

4
5
6

18
19
20

Made by 

.....do...............

.....do...............

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet. 
0.85
4.65
4.45
3.20
2.41
5.08
4.08
3.55

Dis 
charge.

Sec.-ft. 
147

2 QAf\

2.550
i ^fin

708
2,210
i ion
1,100

Date.

24
24
25

Mar. 12

Made by  

H. J. Tompkins......

......do...............

.....do...............

....do...............

Gage 
height.

Feet. 
7.80
6.25
9.12
9.45
3.30
1.02
.60

Dis 
charge.

Sec.-ft. 
5.210
3,590
8,690
8,710
1,570

224
113

Daily discharge, in second-feet, of Bear River at Van Trent, Cal., for the year ending Sept.
30, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18.....:........
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

137
149
161
161
149

174107
137
137
137

105
174
174
137
105

126
149
115
126
161

161
137
137
149
105

137
95
115
105
149
115

Nov.

126
137
137
174
137

137
187
115
304
242

200
126
174
187
161

187
161
115
187
200

149
137
213
256
200
 tAQ

187
161
137
161

Dec.

187
187
372

1,400
452

354
320
271
372
392

337
372

8,150
3,430
8,150

541
452
411
372
320

337
304
271
288
304

174
256
213
304
242
187

Jan.

213
200

IQ Ann
5,400
1,540

932
706
585

3,080
5,260

1,930
1,180
1 360
ii'goo
2,070

1,210
2,070
2,600
1,580
1,210

936
871

4,150
3,430
9,240

4 840
3^480
3,720
3,040
2,520
2,120

Feb.

1 Oift
1,840
2,520
4,080
4,980

5,260
4,320
4,840
3,600
4,320

5,820
3480
2,930
2,520
2,220

2,030
1 940

1,660
1,570

1 660
1*750
1,480
1,310
1,270

i inn
5,400
2,420
2,720

Mar.

3,040
2,220
1,840
1,570
6,400

2,520
1,840
1,570
1,480
1,480

1,570
1,570
1,570
1,480
1,310

1,220
1,310
1,220
1,660
2,520

2,720
1,750
1,940
i dfv\
1,140

1 060*990

952
915
845
775

Apr.

742
742
742
710
810

775
710
680
622
570

680
775
595
545
545

622
J.1 P*

545
500
522

500
545
478
378
478

455
435
415
455
455

May.

278
415
396
435
396

415
435
247
396
415

360
378
360
378
188

360
378
343

310

378
278
294
378
396

415
343
310
217
310
326

June.

310
262
278
294
136

262
294
262
247
188

247
92
278
294
262

294
262
294
72
310

278
232
343
310
326

174
247
310
294
310

July.

326
232
217
278
82

136
252
278
252
188

232
217
188
217
188

217
148
217
202
217

232
188
174
63
217

174
188
174
188
188
72

Aug.

202
188
136
148
161

188
113
161
202
124

148
188
174
72
217

124
217
174
136
148

82
136
232
148
136

161
113
92
113
124
148

Sept.

136
188
202
148
113

136
148
136
148
148

92
136
188
148
113

188
113
46
148
113

92
113
188
113
82

174
148
124
174
161

Monthly discharge of Bear River at Van Trent, Cal., for the year ending Sept. 30, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

The year. ___ .......... __ .............. __ ..

Discharge in second-feet.

Maximum.

174 
304 

8,150 
19,400 
5,820 
6,400 

810 
435 
343 
326 
232 
202

19,400

Minimum.

95 
115
174 
200 

1,270 
775 
378 
188 
72 
63 
72 
46

46

Mean.

137 
171 
959 

3,320 
2,870 
1,740 

581 
350 
259 
198 
152 
139

902

Rim-off 
(total in 

acre-feet).

8,420 
10,200 
59,000 

204.000 
165,000 
107,000 
34,600 
21,500 
15,400 
12,200 
9,350 

,8,270

655,000
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BEAR RIVER QANAL NEAR COLFAX, CAL.

LOCATION. Just below lower spillway gates about 1 mile below diversion dam on 
Bear River, and about 2 miles northwest of Colfax, Placer County.

RECORDS AVAILABLE. January 1, 1912, to September 30, 1916.
GAGE. Float gage in stilling box on right side of flume about 60 feet below spillway. 

Previous to August, 1915, gage was located 750 feet below headgate about a 
mile above present site and above the lower spillway gatea

DISCHARGE MEASUREMENTS. Made from foot plank across flume at gage.
CHANNEL AND CONTROL. Rectangular wooden flume; straight from 60 feet above to 

80 feet below, where flume ends and earth-and-rock canal of trapezoidal section 
begins. Canal continues in same straight line for 100 feet. Control is a stretch 
of channel.

EXTREMES OF DISCHARGE. Maximum stage recorded, 4.88 feet July 15, 1916; dis 
charge, 227 second-feet.

COOPERATION. Discharge record furnished by Pacific Gas & Electric Co. 
The water is used for power development near Auburn.

Discharge measurements of Bear River canal near Colfax, Cal., during the year ending
Sept. 30, 1916. 

[Made by Charles Leidl.)

Date.

Nov.22.. .....................

.T«m. 26........................

Gage 
height.

Feet. 
2.40
1.42

Dis 
charge.

Sec.-ft. 
65
23
0

Date.

June 26.. ................ _ ..
Do.......................

Gage 
height.

Feet. 
3.90
4.45

Dis 
charge.

Sec.jt. 
156

Daily discharge, in second-feet, of Bear River canal near Colfax, Cal., for the year ending
Sept. 30, 1916.

Day.

1. .........

4. .........
5..........

6..........
7. .........

9
10..........

11..........
19

13..........
14..........
15..........

16..........
17..........
18..........
19
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
on

30..........
O1

Oct.

95
95
116
90
90

90
90
85
85
85

95
95
85
95
90

95
95
80
80
90

95
80
90
90
80

80
80
80
85
80
90

Nov.

62
63
63
62
62

64
62
63
65
60

64
65
63
63
63

63
60
58
60
62

62
65
66
67
66

66
66
66
66
66

Dec.

66
66
68
42
23

29
59
59
41
60

61
59
27
25
20

49
49
53
52
52

58
50
50
51
54

63
45
41
52
43
57

Jan.

57
56
19.0
18.4
24

26
26
47
49
24

26
26
27
34
20

65
70
68
14.8
16.8

16.3
18.4
26
15.8

.0

.0
16.3
11.5
18.4
28
27

Feb.

26
21
18.4
13.9
11.5

11.5
9.5
11.5
1319
14.3

11.9
15.8
14.8
38
38

27
28
35
45
44

45
45
50
47

Apr.

78

71
66
72
66
78

76
76
78
75
80

May.

83
83
80
73
78

81
81
79
86
84

84
69
71
79
83

88
82
80
90
115

66
78
74
92
105

125
126
120
66
135
170

June.

' 175
170
176
37
175

176 '
173
172
80
SO

42
165
175
174
181

150
140
73
190
176

85
176
176
185
165

187
188
190
188
189

July.

173
168
121
140
159

164
162
176
182
186

199
192
197
197
201

194
189
177
187
194
'l87

193
164
207
209

208
203
209
209
183
205

Aug.

211
207
204
205
205

183
169
157
143
173

168
185
141
127
176

176
182
168
163
146

186
169
144
165
157

153
135
128
133
132
140

Sept.

150
148
132
131
142

143
142
142
141
138

136
146
128
185
132

130
99
120
113
105

112
139
125
99
130

137
121
119
119
110

NOTE. No water in canal Feb. 25 to Apr. 19.
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Monthly discharge of Bear River canal near Colfax, Cat., for the year ending Sept. SO, 1916.

Month. ' *

October..................................................

February................................................
March. ,r... i ..... .1
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

116 
67 
68 
70 
50 

.0 
80 

170 
190 
209 
211 
150

211

Minimum.

80 
58 
20 

.0 

.0 

.0 

.0 
66 
37 

121 
127 
99

.0

Mean.

88.7 
63.4 
49.2 
28.8 
21.9 

.0 
27.2 
90.5 

154 
185 
166 
129

83.8

Run-off 
(total in 

acre-feet).

5,450 
3,770 
3,030 
1,770 
1,260 

0 
1,620 
5,560 
9,160 

11,400 
10,200 
7,680

60,900

NOTE. Table computed by engineers of United States Geological Survey.

AMERICAN RIVER AND TRIBUTARIES. 

NORTH FORK OF AMERICAN RIVER NEAR COLFAX, CAL.

LOCATION. In the SW. £ sec. 30, T. 14 N., R. 10 E., at bridge on Colfax-Forest Hill 
road, 150 feet below mouth of Shirttail Canyon Creek, 5 miles southeast of Colfax, 
Placer County, and 11 miles above junction with the Middle Fork.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 16, 1911, to September 30, 1916.
GAGE. Vertical staff in two sections: Section 1 bolted to ledge on left bank 30 feet 

below bridge; No. 2 wedged in crevice on right bank 35 feet below bridge.. From 
December 18, 1912, to August 16, 1914, a Gurley printing water-stage recorder 
was in operation on the right bank 50 feet below bridge at same datum. Gage 
read by H. P. Henning.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders tailings from 

placer mining; shifts during high water. Banks high, rocky, and wooded; not 
subject to overflow.

EXTREMES or DISCHARGE. Maximum stage recorded during year, 9.8 feet at 7 a. m., 
March 20 .(discharge, 9.840 second-feet); minimum stage recorded, 1.70 feet 

. October 19-23 and 28 to November 8 (discharge, 60 second-feet).
1911-1916: Maximum stage recorded, 16 feet during morning of January 1, 

1914, determined by high-water mark on gage in recorder well (discharge, 
from extension of rating curve, about 23,000 second-feet); minimum stage re 
corded, 3.12 feet September 24, 1913 (discharge, 51 second-feet).

DIVERSIONS. A small ditch diverts water from Lake Valley reservoir, which is on a 
small tributary of North Fork of American River. This water, after passing 
through Alta power plant, is wasted into the Bear River drainage basin.

STORAGE. The capacity of Lake Valley reservoir is 8,000 acre-feet. See preceding 
paragraph.

REGULATION. None.
ACCURACY. Stage-discharge relation changed January 3 and 24. Rating curve used 

until January 3 and curve used January 4-24 fairly well denned below 5,000 
second-feet; curve used January 25 to September 30 well denned below 7,000 
second-feet and extended above. Gage read to quarter tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good October to January and excellent February to September.
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Discharge measurements of North Fork of American River near Coif ax, Col., during the
year ending Sept, SO, 1916.

Date.

Nov. 22
Jan. 10

24
24
25

Made by 

.....do................

.....do.... ........... .

.....do................

.....do..........'......

£&.
Feet. 

1.78
4.58
6.45
6.95
7.35

Dig- 
charge.

Sec.-ft. 
71

1,310
3,560
4,370
4,790

Date.

Jan. 25
27

Alter 9ji

Made by  

.....do................

.....do.................

Gage
height.

Feet. 
7.45
5.45
3.77
2.09

Dis 
charge.

Sec.jt. 
4 940
2,' 020

677
79

Daily discharge, in second-feet, of North Fork of American River near Coif ax, Col., far 
the year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

71
71
67
67
67

67
67
67
67
67

67
67
67
63
63

63
63
63
60
60

60
60
60
63
63

63
63
60
60
60
60

Nov.

60
60
60
60
60

60
60
60
105
89

82
74
74
74
74

74
74
74
74
74

71
71
67
105
105

89
105
105
105
SQ

.......

Dec.

86
74

307
588
208

163
163
145
156
208

156
145

1,620
1,290
588

307
238
223
208
173

168
168
208.
217
194

173
163
156
145
141
120

Jan.

120
145

4,790
1,870
875

690
580
580

1,160
1,160

750
555
480

1,080
810

530
1,160
1,570
1,080
810

580
480

2,990
3,920
4,840

2,420
2,190
1,590
1,410
1,090
950

Feb.

820
820

1,020
2,420
1,970

2,190
2,420
2,420
2,420
3,820

4,160
2,920
2,660
2,540
2,420

2,420
2,420
2,300
2,080
2,080

2,420
2,080
1,870
1,590
1,590

1,590
2,660
2,660
2,420

Mar.

2,420
2,080
1,680
1,870
3,060

2,420
1,770
1,590
1,770
2,190

2,920
3,200
2,790
2,660
2,420

2,420
2,540
2,660
4,840
8,940

4,840
3,820
3,200
2,660
2,300

2,190
2,080
2,080
2,190
2,190
1,970

Apr.

2,190
2,190
2,190
2,190
2,300

2,300
2,420
2,420
2,660
2,790

3,060
2,300
1,770
1,870
2,190

2,190
2,420
1,970
1,770
1,770

1,970
2,190
2,190
2,420
2,540

2,420
2,540
2,660
2,420
2,300

May.

2,300
2,420
2,660
2,920
2,920

3,200
2,420
1.9701
2,190
1,970

1,970
1,870
1,680
1,500
1,590

1,770
1,590
2,190
1,870
1,680

1,870
1,970
1.9PO
1,250
1,090

1,090
1,090
950

1,410
1,330
1,410

June.

1,250
1,250
1,330
1,410
1,770

1,970
1,770
1,970
1,970
1,590

1,410
1,410.
1,170
1,410
1,410

1,330
1,250
1,090
1,090
950

885
885
755
755
695

755
695
580
555
530

July.

505
608
505
480
456

433
411
368
368
310

348
329
310
281
235

211
205
157
162
157

152
139
134
118
118

114
114
114
114
114
114

Aug.

106
106
106
100
100

94
85
82
82
76

76
76
76
76
76

76
72
69
69
69

69
69
69
69
69

69
69
69
69
69
69

Sept.

69
69
69
fid

69

69
69

. 69
ftQ
69

69
ftQ
69
69
ftQ

69
69
69
69
69

69
72
72
69
69

69
69
69
69
69

Monthly discharge of North Fork of American River near Colfax, Col., for the year ending
Sept. SO, 1916.

Month.

March.. ... ... . .. .................................

May......................................................

July......................................................

Discharge In second-feet.

Maximum.

71 
105 

1,620 
4,840 
4,160 
8,940 
3,060 
3,200 
1,970 

608 
106 
72

8,940

Minimum.

60 
60 
74 

120 
820 

1,590 
1,770 

950 
530 
114 
69 
69

60

Mean.

64.1
77.8 

287 
1,400 
2,250 
2,770 
2,290 
1,870 
1,200 

264 
78.4 
69.2

1,050

Bun-off 
(total in 

acre-feet).

3,940 
4,630 

17,600 
86,100 

129,000 
170,000 
136,000 
115,000 
71,400 
16,200 
4,820 
4,120

759,000
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AMERICAN RIVER AT.FAIROAKS, CAL

LOCATION. At highway bridge, 1,500 feet northwest of Southern Pacific Co.'s rail 
road station at Fairoaks Bridge, half a mile southeast of Fairoafcs, Sacramento 
County, and 10 miles below mouth of South Fork.

DRAINAGE AREA. 1,910 square miles.
RECORDS AVAILABLE. November 3, 1904, to September 30, 1916.
GAGE. Gurley water-stage recorder on right bank 800 feet below bridge, installed 

January 18, 1914. A temporary vertical staff gage on right bank about 40 feet 
above bridge was read August 24 to September 30 by Edgar Cosby. Before 
recorder was installed several staff gages at right abutment of bridge had been 
used. Datum unchanged since station was established.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts during 

high water.
EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 

13.7 feet at 9.15 p. m. January 3 (discharge, 40,700 second-feet); minimum stage, 
1.4 feet on temporary gage September 18 (discharge, 170 second-feet).

1907-1916: Maximum stage recorded, 30.4 feet, March 19, 1907 (discharge, from 
extension of rating curve, about 119,000 second-feet); minimum stage recorded, 
 2.01 feet from 8 to 10.30 a. m., September 24, 1915 (discharge, computed from ex 
tension of low-water curve, about 25 second-feet).

DIVERSIONS. Water is diverted for irrigation above the station.
REGULATION. See descriptions of Middle, North, and South forks. Low-water flow 

partly regulated by power plant at Folsom.
ACCURACY. Stage-discharge relation changed January 3 and 28 and about August 1, 

when sandbar interfered with operation of recorder. Rating curve October 1 to 
January 3 well denned between 70 and 600 and between 4,000 and 16,000 second- 
feet and extended above; curve January 4-28 fairly well denned; curve January 
29 to August 1 well denned below 18,000 second-feet and extended above; curve 
August 24 to September 30 fairly well defined. Mean daily gage height de 
termined by averaging readings printed every 15 minutes by recorder; temporary 
gage read twice daily' to half tenths, August 23 to September 30. Discharge 
August 2-23 obtained by shifting-control method; discharge for other periods 
ascertained by applying mean daily gage height to rating table or for periods in 
which recorder was not running, estimated from United States Weather Bureau 
gage heights at Folsom by means of a relation curve from readings on outside 
staff gage at Survey's station, by comparison with the records of flow for North, 
Middle, and South forks, or by interpolation. See footnote to daily discharge 
table. Records excellent when recorder was running previous to August 1; rest 
of record probably fair.

Discharge measurements of American River at Fairoaks, Cal., during the year ending
Sept. 30, 1916.

Date.

Get. 9
Nov. 24 
Jan. 7

9ft

30
Mar. 13

Made by 

.....do............... 

.....do............... 

.....do...............

.....do...............

.....do...............

Gage 
height.

Feet. 
2.36
2.60 
3.89

5.57
7.82

Dis 
charge.,

Sec.-ft. 
250
467 

2,550 
10 900

7,' 200
14,200

Date.

Mar. 17
June 24 
Aug. 1 

23
Sept. 10

10

Made by-

Charles Leidl.........
.....do............... 
.....do...............

.....do...............

.....do...............

&,
Feet. 

7.19
4.26 
2.51 

« 1.74
ft 1.64
61.68

Dis 
charge.

Sfc.-ft. 
12,000
4,090 

668q-in

247
226

» Temporary low-water gage read, 1.71 feet. 6 Temporary low-water gage.
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Daily discharge, in second-feet, of American River at Fairoaks, Cal., for the year ending
Sept. SO, 1916.

Bay.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29....;.........
30..............
31. ..............

Oct.

200 
200 
193 
193 
186

193 
193 
200 
216 
200

216 
186 
216 
248 
224

216 
208 
224 
216 
208

216 
216 
208 
240 
232

256 
297 
200 
232 
232 
248

N,ov.

264 
264 
288 
264 
240

216 
264 
224 
340 
460

452 
444 
437 
429 
421

413 
405 
397 
390 
382

374 
387 
399 
412 
510

490 
450 
480 
432 
412

Dec.

374 
365 
510 

3,830 
1,540

999 
799 
787 
787 
871

859 
764 

4,510 
8,140 
2,610

1,520 
1,160 
1,040 

934 
799

731
687 
709 
742 
775

742 
698 
644 
634 
612 
500

Jan.

460 
560 

13,900 
17,400 
5,270

3,320 
2,520 
2,710 
8,430 
16,400

5,330 
3,350 
3,250 
8,080 
7,150

5,480 
3,820 
11,700 
8,080 
5,350

4,580 
3,820 
4,750 
13,300 
21,300

17,600 
10,500 
10,000 
8,920 
6 930 
5,780

Feb.

5,050 
4,690 
5,780 
13,400 
15,900

11,100 
11,100 
11,400 
10,100 
11,400

16,200 
13,800 
12,100 
9,800 
8,920

8,920 
8,920 
8,360 
8,360 
8,360

8', 920 
8,380 
7,840 
7,840 
7,060

7,1060 
15,900 
15,900 
12,100

Mar.

11,400 
12,100 
9,800 
9,200 
19,800

13,100 
9,800 
9,200 
9,200 
8,920

11,700 
14,500 
14,100 
13,400 
12,100

11,400 
12,100 
12,100
15,200 
33,200

25,500 
18,200 
15,900 
13,100 
11,400

10,400 
10,100 
9,800 
10,100 
10,400 
9,800

Apr.

9,800 
10,800 
10,800 
10,800 
10,800

11,100
11,700 
12,100 
13,800 
14,100

15,900 
13,400 
10,800 
9,800 
11,400

12,100 
11,700 
10,800 
9,500 
9,200

10,100
10,800 
11,400 
12,400 
12,800

13,400 
13,800 
14,100 
12,800 
11,100

May.

11,100 
12,100 
13,100 
15,200 
15,500

17,000 
13,400
11,400 
11,400 
11,100

10,400 
10,100 
8,920 
8,360 
8,640

8,920 
8,920 
9,800 
9,500 
8,640

9,200 
9,500 
8,920 
7,840 
6,670

5,900
5.780 
6,030 
7,320 
7.840 
7,580

June.

7,060 
7,060 
7,320 
8,360 
9,500

9,800 
10,100 
10,400 
9,640 
8,880

8,100 
7,350 
7,570 
7,780 
8,000

7,510 
7,020 
6,540 
6,050 
5,560

5,080 
4,590 
4,100 
4,100 
4,220

4,100 
4,220 
4,100 
3,870 
3,240

July.

3,120 
3,330 
3,310
2,990 
2,880

2,780 
2,610 
2,590 
2,610 
2,410

2,270 
2,350 
2,350 
2,230 
2,040

1,910 
1,760 
1,690 
1,600 
1,530

1,490 
1,440 
1,370 
1,320 
1,290

1,240 
1,120 
1,050 

940 
824 
674

Aug.

576 
570 
530 
510 
555

470 
395 
435 
330 
340

300 
290 
340 
280 
330

350 
350 
310 
300 
290

280 
270 
260 
258 
235

235 
218 
235 
218 
235 
258

Sept.

235
218 
258 
235 
235

218 
235 
235 
218 
235

244
200 
194 
194
185

176
185 
170 
194 
194

228 
194 
200 
280 
258

244 
200 
235 
280 
228

NOTE. Water-stage recorder not running Nov. 10-23; Jan. 11-27; Feb. 14 to Mar. 15; June 7-23 and Aug. 
19 to Sept. 30. See Accuracy in station description.

Monthly discharge of American River at Fairoaks, Cal., for the year ending Sept. SO, 1916.

Month.

March ....... . . ........
April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

297 
510 

8,140 
21,300 
16,200 
33,200 
15,900 
17,000 
10,400 
3,330 

576 
280

33,200

Minimum.

186 
216 
365 
460 

4,690 
8,920 
9,200 
5,780 
3,240 

674 
218 
170

170

Mean.

217
378 

1,310 
7,740 

10,200 
13,100 
11,800 
9,870 
6,710 
1,970 

340 
220

5,300

Run-off 
(total in 

acre-feet).

13,300 
22,500 
80,600 

476,000 
587,000 
806,000 
702,000 
607,000 
399,000 
121.000 
20,900 
13,100

3,850,000

MIDDLE FORK OF AMERICAN RIVER NEAR EAST AUBURN, CAL.

LOCATION. In the SE. i sec. 6, T. 12 N., R. 9 E.. at Mountain Quarry Co.'s plant,
about 1^ miles above the junction with North Fork of American River and 3^
miles northeast of East Auburn, Placer County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. -October 22, 1911, to September 30, 1916. 
GAGE. Staff in three sections on left bank at pump house; read by H. M. Power and

J. A. Collins.
DISCHARGE MEASUREMENTS. Made from cable 1 mile above gage or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and small boulders; shifts during

high water. .Banks high and not Subject to overflow.
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EXTREMES OF DISCHARGE. Maximum stage during year, 13.7 feet at 12 m. March 20 
(discharge from extension of rating curve, about 17,100 second-feet); minimum 
stage recorded, 1.0 foot at 7 a. m. October 23, 24, and 31 (discharge, 32 second-feet). 

1911-1916: Maximum stage recorded, 18.0 feet at 7 a. m. January 1, 1914 (dis 
charge, from extension of rating curve, about 26,400 second-feet); minimum stage 
recorded. October 23, 24, and 31, 1915.

DIVERSIONS. Little South Fork ditch diverts from Gerle Creek and discharges into 
Pilot Creek drainage basin. Pilot Creek ditch diverts from Pilot Creek for irriga 
tion on Georgetown divide. The former ditch is used to supplement the latter 
when the flow of Pilot Creek is not sufficient. Its maximum discharge is proba 
bly less than 20 second-feet.

REGULATION. Storage is developed in Loon Lake at the head of Gerle Creek to serve 
the ditches mentioned in the preceding paragraph.

ACCURACY. Stage-discharge relation changed during flood of March 20. Rating curve 
before change fairly well defined between 60 and 7,000 second-feet; after change 
well defined below 7,000 second-feset; curves merge into one above 2,200 second- 
feet; extended above 7,000 second-feet. Gage read to tenths once daily; oftener 
during high water. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good.

Discharge measurements of Middle Fork of American River near East Auburn, Cal., during 
the year ending Sept. SO, 1916,

Date.

Nov. 23
Aug. 25

Made by-

Charles Leidl.. ............ _ ............................................
J. F. Kunesh.............................................................

Gage 
height.

Feet. 
1.87
2.24

Dis 
charge.

Sec.-ft. 
Ill
129

Daily discharge, in second-feet, of Middle Fork of American River near East Auburn, Cal. , 
for the year ending Sept. SO, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13...............
14..............
15..............

16..............
17..............
18..............
19.. ......... ...
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

72
72
72
72
72

62
62' 62

62
62

62
62
54
54
54

54
54
46
36
40

36
36
32
32
40

36
36
36
4ft
36
32

Nov.

36
40
40
36
46

46
118
348
266
266

198
142
168
168
142

198
142
142
99
84

118
230
168
492
306

230
230
230
266
198

Dec.

198
168
142
168
198

142
198
230
306
442

492
600

2,310
4,050
3,000

1,440
1,440
1,200
1,200
975

775
905
715
545
600

492
394
306
348
348
306

Jan.

306
266

7,100
4,890
1,700

1,270
715

1,350
1,270
1,800

1,040
1,040
1,120
1,120
975

1,040
1,270
1,350
1,200
1,040

1,120
1,440
1,610
2,420
5,780

2,760
2,530
2,420
2 (540
2*310
2,420

Feb.

2,530
3,120
2,880
3,380
3,250

3,510
5,460
5,030
4,610
4,890

4,750
5,030
4,190
3,910
3,640

3,770
3,770
3,770
3,640
3,510

4,050
3,770

2,640
2,640

3,000
5,030
5,310
5,030

Mar.

4,330
3,770
3,250
», 380
6,590

4,050
3,380
3,250
3,250
3,770

4,890
6,590
6,420
5,460
5,170

5,170
5,310
5,460
7,270

15,800

11 200
7^620
6,420
5,170
4,470

3,910
4,050
4,050
4,750
4,610
3 fiJ/l

Apr.

4,190
4,750
4,890
4,890
4,890

4,890
5,170
5,780
7,100
6,760

7,800
5,460
4,470
4,330
5,310

5,460
i 4fin
4,330
3,770
3,910

4,610
4,750
4,890
5,620
5,780

6,100
6,100

5,460
4,890

May.

4,890
5,170
6,260
7,100
7,440

8,520
5,780
4,890
5,030
4,890

4,470
4,330

3,250
3,250

3,640
3,770
4,330
3,770
3,640

4,610
4,330
3,640
2,880
2,420

2,200
2,310
2,310
3,260
3,250
3,250

June.

2,760
2,760
3,000
3,910
3,770

4,330
4,610
4,750
4,330
4,330

3,380
3,120
3,250
3,250
3,510

3,250
3,250
2,760
2,310
2,420

1,660
1,770
1,660
1,660-
1,460

1,560
1,660
1,660
1,560
1,280

July.

1,280
1,280
1,280
1,280 .
1,280

1,100
1,100
1,100
925
925

925
925
925
925
770

630
565
535
505
505

535
505
450
450
450

400
376
352
ins
308
268

Aug.

268
268
231
231
231

231
231
197
197
1Q7

107
197
167
167
167

167
167
167
141
141

141
141
141
141
130

118
118

141
141
141

Sept.

136 ton
lie
118

lift
118
108
97

07
07
97
97
97

87
77
77
77
77

77
97
118
108
97

97
97
97
O7
9T

NOTE. No record April 22; discharge interpolated.
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Monthly discharge of Middle Fork of American River near East Auburn, Cat., for the year
ending Sept. SO, 1916.

Month.

October.... __ .........................................
November...............................................
December................................................

February................................................

April.....................................................
my.....................................................
June.....................................................
July.....................................................
August.. .................................................

The year..........................................

Discharge in second-feet.

Maximum.

72 
492 

4,050 
7,100 
5,460 

15,800 
7,800 
8,520 
4,750 
1,280 

268 
136

15,800

Minimum.

32 
36 

142 
266 

2,530 
8,250 
3,770

*268 
118
77

32

Mean.

50.9 
173 795 ' 

1,910 
3,910 
5,370

2' 830 
747 
175 
101

2,130

Run-off 
(total in 

acre-feet).

3,130 
10,300 
48,900 

117,000 
225,000 
330,000 
314,000 
263,000 
168,000 
45,900 
10,800 
6,010

1,540,000

SOUTH FORK OF AMERICAN RIVER NEAR PLACERVILLE, CAL.

LOCATION. In the SE. \ sec. 26, T. 11 N., R. 10 E., below bridge at Chilli Bar, on 
Placerville-Georgetown road, about 1,000 feet below Big Canyon Creek, and 3 
miles northwest of Placerville, Eldorado County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 11, 1911, to September 30, 1916.
GAGE. Staff in two sections bolted to solid rock on right bank about 1,000 feet below 

bridge; high-water section painted on the rocks above second section. Gage 
read by M. M. Riggs.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; appears permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 14.0 feet at 8.25 

a. m. March 20 (discharge, 8,580 second-feet); minimum stage recorded, 3.5 feet 
October 6 (discharge, 78 second-feet).

1911-1916: Maximum stage recorded, 19.0 feet at 4 p. m. January 25, 1914 
(discharge, from extension of rating curve, about 15,000 second-feet); minimum 
stage recorded, 3.28 feet September 25, 1913 (discharge, 57 second-feet).

DIVERSIONS. Just below the mouth of Silver Fork water is diverted for irrigation, 
mining, and municipal supply for Placerville. Power is developed near the 
mouth of Rock Creek by the Western States Gas & Electric Co. At low water the 
entire flow of the South Fork of American River is diverted for power; occasion 
ally the quantity is insufficient and additional water is purchased from the Sierra 
Water Supply Co. The water diverted for power is returned to the river above 
the gaging station.

REGULATION. Echo and Silver lakes are used as storage reservoirs.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned below 

5,000 second-feet and extended above. Gage read to hundredths once daily. 
Daily discharge ascertained by applying gage height to rating .table. Records 
excellent.

The follo'wing discharge measurement was made by H. D. McGlashan: 
November 20,1915: Gage height, 3.90 feet; discharge, 135 second-feet.
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Daily discharge, in second-feet, of South Fork of American River near Placeroille, Cal., 
for the year ending Sept. SO, 1916.

Day.

1..............
2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

101
89
89
89
84

78
84
84
84
84

89
89
114
101
95

89
89
89
95
95

95
95
101
101
101

101
101
101
108
128
128

Nov.

121
114
114
108
101

101
108
114
162

136

114
108
108

114
128
121
128
128

128
128
136
172
194

183
172
172
162
144

Dec.

144
128
144

1,100
432

306
260
246
260
260

260
290
685

1.600
640

393
290
322
290
206

232
232
260
246
232

232
246
206
232
206
194

Jan.

183
290

2,540
3,450

875

685
596
554

1,890
1,600

875
775
730

1,040
1,100

875
2,370
2,460
1,890
1,280

1,100
980

1,890
2,540
4,660

2,900
2,200
2,040
1,600
1,340
1,160

Feb.

1,100
1,100
1,340
3,540
2,820

2,200
2,370
2,200'
2,200
2,640

3,080
3,080
2,370
2 Q fin
2,900

2,120
2,280
2,370
2,-200
2,040

2,280
2,200
2,040
1,960
2,040

2,040
3,540
3,080
3,180

Mar.

3,180
2,540
2,200
2,120
4,240

2,720
2,370
2,040
2,200

3,180

3,640
3,450
3,180

2,720
3,540
3,640
4,440
8,580

6,200
4,880
4,140
3,450
3,260

2,900
3,080
3,840
3,180
3,260
3,000

Apr.

3,450
3,450
3,450
3,540
3,640

3,640
4,040
4,240
4,770
5,100

5,980
4,440
3,540
3,640
4,240

4,240
4,340
3,640
3,840
4,040

4,040
4,040
4,440
4,880
5,100

5,430
5,540
5,430
4,770
4,040

May.

4,440
4,990
5,210
6,090
6,310

6,780
4,440
4,550
4,660
4,340

4,240
4,040
3,360
3,260
3,450

3,640
3,640
3,450
2,900
3,260

3,840
3,840
3,640
2,820
2,370

2,280
2,370
2,540
3,450
3,540
3,360

June.

3,080
3,450
3,540
3,740
4,550

4,550
4,440
.4,770
4,660
4,140

3,840
3,260
3,640
3,640
3,940

4,040
3,640
3,260
2,820
2,640

2,200
1,960
2,040
2,040
2,040

2,040
2.040
1,890
1,740
1,540

July.

1,480
1,540
1,480.
1,340
1,280

1,220
1,160
1,100
1,100
1,100

980
980

1,040
980
875

875
775
775
730
685

685
640
618
618
575

533
512
472
452
432
339

Aug.

322
306
306
290
275

260
246
232
219
206

194
206
183
183
183

172
172
162
162
153

.144
136
128
121
114

114
108
114
128
144
144

Sept.

128
121
114
128
114

114
108
101
101
95

101
95
101
101
95

95
89
89
89
89

84
89
108
121
128

114
114
108
101
101

Monthly discharge of South Fork of'American River near Placerville Cal., for the year
ending Sept. 30, 1916.

Month.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

128 
194 

1,600 
4,660 
3,540 
8,580 
5,980 
6,780 
4,770 
1,540 

322 
128

8,580

Minimum.

78 
101 
128 
183 

1,100 
2,040 
3,450 
2,280 
1,540 

339 
108 
84

78

Mean.

95.8 
133 
348 

1,560 
2,360 
3,460 
4,300 
3,910 
3,170 

883 
188 
105

1,700

Run-off 
(total in 

acre-feet).

5,890 
7,910 

21,400 
95,900 

136,000 
213,000 
256,000 
240,000 
139,000 
54,300 
11,600 
6,250

1,240,000
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CLEAR LAKE BASIN. 

CLEAR LAKE AT LAKEPORT, CAL.

LOCATION. At municipal wharf on north side of Third Street at Lakeport, Lake
County.

RECORDS AVAILABLE. February 25, 1913, to September 30, 1915. 
GAGE. Vertical staff fastened to piling at municipal wharf; read once a day by A. M.

Crump and C. J. Borghi. 
EXTREMES OP STAGE. Maximum stage recorded during year, 8.53 feet February 12;

minimum stage recorded, 1.98 feet September 30. 
1913-1916: Maximum stage recorded, 11.12 feet January 28, 1914; minimum

stage recorded, 0.62 foot October 29, 1913. 
COOPERATION. Gage-height record furnished by Yolo Water & Power Co.

Daily gage height, in feet, of Clear Lake at Lakeport, Cal.,for the year ending Sept. SO, 1916.

Day.

1..............
2..............
3.............'.
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14....:.........
15..............

16..............
17..............
18..............
19..............
20..............

2i. .............
22..............
23..............
24..............
25..............

26...............
27..............
28..............
29..............
30..............
31..............

Oct.

3.14
3.13
3.11
3.09
3.08

3.07
3.05
3.00
3.00
2.99

2.95
2.92
2.90
2.90
2.88

2.88
2.87
2.85
2.82
2.80

2.80
2.79.
9 7ft

2.75
2.73

2.70
2.70
2.68
2.68
2.66
2.65

Nov.

2.62
2.63
2.62
2.61
2.61

2.62

2.65
2.65
2.66

2.66
2.66
2.64
2.64
2.66

2.66
2.63
2.62
2.55
2.50

2.48
2.48
9 19

2.60
2.61

2.63
2.68
2.68
2.68
2.70

Dec.

2.70
2.70
2.72
2.78
2.85

2.95
2.95
3.00
3.05
3.10

3.25
3.10
3.40
3.65
3.75

3.76
3.78
3.80
3.80
'3.82

3.85
3.83
3.a3
3.80
3.80

3.78
3.75
3.75
3.78
3.78
3.72

Jan.

3.85
4.00
4.18
4.30
4.40

4.48
4.68
4.90
5.10
5.30

5.50
5.60
5.68
5.75
5.88

6.00
6.10
6.20
6. 241

6.30
6.60
7 00
7.30
7.48

7.70
7.78
7.83
7.88
7.90
7.91

Feb.

7-93
7.94
7.97
8.00
8.03

8.16
8.20
8.32
8.38
8.45

8.50
8.53
8.50
8.45
8.42

8.40
8.40
8.40
8.38
8.35

8.32
8.32
8.30
8.28
8.25

8.20
8.18
8.16
8.14

Mar.

8.20
8.23
8.25
8.25
8.30

8.34
8.32
8.35
8.35
8.33

8.33
8.30
8.28
8.25
8.19

8.15.
8.10
8.03
8.05
8.02

8.05
7.97
7.93
7.93
7.91

7.88
7.84
7.87
7.83
7.78
7.72

Apr.

7.70
7.67
7.63
7.60

, 7.55

7.52
7.50
7.45
7.40
7.38

7.25
7.27
7.27
7.12
7.18

7.08
7.03
7.01
7.00

6.93
6.91

6.84
6.81

6.78
6.73
6.69
6.67

May.

6.60
6.58
6.54
6.52
6.44

6.36
6.35

6.30
6.27

6.25
6.23
6.18
6.17
6.16

6.10
6.07
6.05
6.00
6.00

5.93
5.85
5.85
5.87

5.85
5.83

5.76
5.75
5.73

June.

5.71
5.70
5.70
5.65
5.63

5.61
5.55
5.50
5.50
5.45

5.43
5.40
5.39
5.35
5.30

>; 915
5.25

5.14
5.10

5.08
5.02
5.02
4.98
4.95

4.90
4.82
4.82
4.78
4.75

July.

4.78

4.68
4.70
4.65

4.60
4 W
4.55
4.51
4.49

4.49
4.47
4.42
4 4fl
4.35

4 on

4.25
4.23
4.21
4.19

4.19
4.12
4.10
4.06
4.00

3.90
3.92
3.89
3.89
3.80
3.75

Aug.

3.70
3.69
3.64
3.60
3.59

3.54
3.49
3.47
3.45
3.38

3.35
3.32
3.28
3.28
3.28

3 99

3.08
3.10
3.09
3.03

3.03
3.00
o nn

2.95
2.93

2.91
2.87
2.85
2.80
2.81
2.79

Sept.

9 7Q
9 ftft
9 fifi
9 AQ

, o en

9 <*Q
9 17

2.53
9 1rt

2 47

9 49
2.40
2.38
9 ^1

2.32

9 3ft
9 97
9 91

2.23
9 99

2 17
2.20
<y i c

2.13
2.10

2.10
2.09
2.08
2.02
1.98

CACHE CREEK BASIN. 

CACHE CREEK AT YOLO, CAL.

LOCATION". At highway bridge, half a mile south of Yolo, Yolo County, in Rfo Jesda 
Maria grant, 1,000 feet above Southern Pacific Co.'s railroad bridge.

DRAINAGE AREA. 1,320 square miles.
RECORDS AVAILABLE. January 1, 1903, to September 30, 1916.
GAGE. Staff in four sections; lower section, vertical, is fastened to pile under bridge, 

near left bank; second section, inclined, is on right bank, 30 feet above bridge; 
third section, vertical, is fastened to cottonwood tree on right bank, 70 feet above 
bridge; upper section, vertical, is fastened to upper end of right abutment. This 
gage was installed October 2, 1904, at the same datum as the original gage on up 
stream side of right pier of bridge; read by Mrs. Cornelia W. Bigelow.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; somewhat shifting.
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EXTREMES OP DISCHARGE. Maximum stage during year, 26.9 feet at 2 p. m. February 
2 (discharge, from extension of rating curve, about 20,300 second-feet); no flow 
October 23 to November 2, August 8-19 and September 15-30.

1903-1916: Maximum stage recorded, 27.8 feet at 5 p. m. February 2, 1915 
(discharge, 21,100 second-feet); no flow for periods in nearly every year.

DIVERSIONS. Numerous ditches divert water for irrigation above the station.
REGULATION. At low water, channel is sometimes deepened at Lower Lake in order 

to increase the flow from lake.
ACCURACY. Stage-discharge relation changed January 23. Rating curve before and 

after change well defined between 40 and 8,000 second-feet; for high stages both 
curves merge with a former curve which is fairly well defined up to 15,000 second- 
feet and extended above. Gage read to half tenths twice daily. Daily dis 
charge ascertained by applying mean daily gage height to rating table. Records 
excellent except for extremely low and extremely high water.

Discharge measurements of Cache Creek at Yolo, Cal., during the year ending Sept. SO, 1916.

Date.

Nov. 18

28

Made by  

.....do................

Gage 
height.

Feet. 
1.28
5.45
7.30

Dis 
charge.

Sec.-ft. <v>
2,320
3,690

Date.

Mar. 16

Sept. 8

Made by 

.....do...............
J. F. Kunesh.. .......

Gage 
height.

Feet. 
4 96
1.05
.98

Dis 
charge.

Sec.-ft.
1 ftftA

10

5.6

Daily discharge, in second-feet, of Cache Creek at Yolo, Cal., for the year ending Sept. SO,
1916.

Day.

1. .............

3. .............
4. .............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
li .............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

8.0
8.0 
8.0 
8.0 
8.0

4.6 
4.6 
4.6 
4.6
4.g

8.0 
15 
6.6 
.6 
.1

.1 

.1 

.1 

.1 

.1

.1

.1 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0 

.0

Nov.

0.0 
.0 
.6 

4.6 
8.0

22 
30 
35 
42
56

68 
56 
56 
47 
47

68 
56 
56 
47 
35

22 
8.0 
8.0 
8.0 
4.6

4.6 
4.6 
4.6 
4.6 
4.6

Dec.

4.6 
1.2 
1.2 

1,120 
411

218 
183 
166 
141 
106

92 
92 

5,240 
4,520 
1,310

1,060 
688 
610 
540 
474

474 
453 
453 
432 
411

390 
370 
370 
370 
350 
350

Jan.

350 
390 

19,000 
5,160 
2,600

2,000
1,580 
2,760 
6,800 
6,880

3,400 
2,360 
2,360 
6,970 
3,400

2,920 
3,320 
3,080 
2,520 
2,210

2,000 
1,860 

13,600 
8,330 
7,650

5,180 
4,170 
3,770 
3,690 
3,210 
2,970

Feb.

2,650 
3,370 
3,290 
2,970 
3,690

3,530 
3,770 
3,930 
3,610 
3,770

3,930 
3,530 
3,210 
2,970 
2,890

2,810 
2,650 
2,570 
2,490 
2,410

2,340 
2,490 
2,410 
2,260 
2,180

2,180 
2,570 
2,340 
2,180

.......

Mar.

2,260 
2,260 
2,040, 
2,040 
4,680

3,370 
2,890 
2,650 
2,490 
2,410

2,260 
2,180 
2,040 
1,980 
1,900

1,840 
1,840 
1,780 
1,780 
1,900

s

1,900 
1,840 
1,780 
1,780 
1,640

1,580 
1,520 
1,520 
1,450 
1,390 
1,390

Apr.

1,390 
1,330 
1,270 
1,270 
1,270

1,210 
1 150 
1,150 
1,150 
1,090

1,090 
1,090 
1,030 
1,030 
1,030

1,030 
975 
920 
920 
920

865 
810 
810 
810
758

708 
708 
708 
684 
634

May.

586 
517m
474 
453

432 
432 
390 
350 
310

272
254 
229 
173 
129

112 
74 
52 
38 
61

74
68 
52 
38 
30

22 
22 
15 
15
8.0 
8.0

June.

8.0 
5.0 
5.0 
2.0 
2.0

11
25 
35 
22
38

22 
61 
38 
47 
38

30 
30 
30 
30 
30

30 
30 
22 
15 
15

15
15 
8.0 
8.0 
8.0

Juy.

8.0 
8.0 
8.0 
8.0 
8.0

15 
15 
8.0 
8.0 
8.0

8.0 
8.0 
8.0 
8.0 
8.0

22 
15 
8.0 
8.0 
2.0

1.6 
1.6 
1.6 
1.6 
1.3

1.3 
1.3 
1.0 
1.0 
.6 

1.0

Aug.

1.0 
1.0 
.6 
.6 
.6

.6 

.6 

.0 

.0 

.0

.0 

.0 
 0 
'0 
'0 

.0 

.0 

.0 

.0 
2.0

1.6 
1.6 
1.1 

15 
22

22 
15
8.0 
8.0 
6.8 
1.0

Sept.

1.0 
8.0 
8.0 
15 
15

1 15 
8.0 
8.0 
5.0 
1.6

1.3 
.6 
.6 
.3 
.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

NOTE. Water standing in pools Oct. 23 to Nev. 2, Aug. 8-19 and Sept. 15-30.
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Monthly discharge of Cache Creek at Yolo, Col., for the year ending Sept. SO, 1916.

Month.

February ................................................
March , .... ........ ..... . , ..... .......... ,
April....................................................
May.....................................................

July.....................................................
August ..................................................

Discharge in second-feet.

Maximum.

15 
68 

5,240 
19,000 
3,930 
4,680 
1,390 

586 
61 
22 
22 
15

19,000

Minimum.

0.0 
.0 

1.2 
350 

2,180 
1.390 

634 
8.0 
2.0 
.6 
.0 
.0

.0

Mean.

3.03 
26.9 

690 
4,400 

^2,930 
2.080 

994 
200 
22.5 
6.55 
3.52 
2.91

943

Run-off
(total in 

acre-feet).

186 
1,600 

42,400 
271,000 
169,000 
128,000 
59,100 
12,300 
1,340 

403 
216 
173

686,000

PUTAH CREEK BASIN. 

PUTAH CREEK AT WINTERS, GAL.

LOCATION. Just below Southern Pacific Co. 's railroad bridge at Winters, Yolo County, 
in the Rfo de los Putos grant.

DRAINAGE ABBA. 805 square miles.
RECORDS AVAILABLE. September 26, 1905, to September 30, 1916.
GAGE. Staff in five sections on left bank, 600 feet below bridge; read by Miss Velma 

Wyatt. An auxiliary vertical staff on right bank is used for low water; although 
set to the same datum it does not read the same as left-bank gage. Original datum 
has been maintained.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; somewhat shifting. 

Two channels at low water, but the left channel usually carries very little water.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 35.0 feet at 10 a. m. 

January 3 (discharge, from extension of rating curve, about 53,300 second-feet); 
minimum stage recorded, 4.75 feet October 5-9 (discharge, 6.5 second-feet).

1905-1916: Maximum stage recorded, 39.0 feet December 31, 1913, from flood 
marks at gage (discharge, from extension of rating curve, about 60,000 second- 
feet), no flow during part of the years ending September 30, 1913 and 1914.

DIVERSION. Several small ditches and water for irrigation above station.
REGULATION. None.
ACCURACY. Stage-discharge relation for low water changed during flood of January 3. 

Low-water curves before and after change well defined; rating curve for left-bank 
gage well defined between 3,000 and 18,000 second-feet and extended above. 
Gage read to quarter tenths once daily. Daily discharge ascertained by applying 
gage height to rating table. Records good.

Discharge measurements of Putah Creek at Winters, Cal., during the year ending Sept.
SO, 1916.

Date.

Wmr -1Q

g
29

Made by-

Charles Leidl ........
.....do...............
.....do...............

Gage 
height.

Feet. 
4.93

14.86
13.65
9.46

Dis 
charge.

Sec.-ft. 
19

9,460
7 oon
3,240

Date.

Mar. 17
June 28
Sept. 8

Made by 

.....do...............

 *.
Feet. 

6.75
5.28
5.02

Dis 
charge.

Sec.-ft. 
675
27
9.3

NOTE. Gage heights below 8.0 feet are from right bank gage.



254 SURFACE WATER SUPPLY, 1916, PART XI.

Daily discharge, in second-feet, of Putah Creek at Winters, Cal.,for the year ending Sept.
SO, 1916.

Day.

1. .............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30
31..............

Oct.

11
11
11
11
6.5

6.5
6.5
6.5
6.5

11

11
11
6.5

11
11

11
11
11
11
11

1111"

11
11
11

11
11
11
11
11
11

Nov.

11
11
11
11
11

11
11
18
24
24

18
24
24
24
24

24
24
24
24
24

24
24
24
24
24

24
24
24
32
32

Dec.

40
40
82

2,600
1,090

277
277
200
166
183

135
135

26,800
4,100
1,090

634
634
517
388
319

277
237
218
200
166

150
135
135
135
121
121

Jan.

107
364

39,800
7,720
6,520

3,080
1,880
4,430

13,800
7,720

3,280
2,330
5,970

13,000
4,320

4,100
4,210
2,800
2,240
1,800

1,550
1,630

42,400
10,800
7,000

3,990
3,280
2.890
2,700
2,330
1,970

Feb.

1,880
1,710
1,240
3,080
4,320

3,580
2,800
2,330
2,240
2,150

2,060
1,970
1,970
1,880
1,550

1,470
1,310
1,240
1,090
1,090

1,090
1,390
1,090

885'755

885
2,240
1,630
1,240

Mar

2,330
1,710
1,090
1,630
4,980

2,420
1,880
1,550
1,310
1,160

1,060
1,020

885
820
788

755
755
755
710
850

780
710
675
640
608

575
542
510
510
510
510

Apr.

480
480
450
450
450

450450'

422
422
395

395
368
340
340
340

340
315
290
290
268

268
245
245
245
222

222
222
200

' 200
200

May.

200
200
200
200
200

200
180
180
160
160

160
142
142
142
142

142
142
142
142
125

125
125
125
125
125

125
108
108
108
90
90

Juno.

90
90
90
78
78

78
78
78
78
78

78
78
78
78
78

65
65
65
65
65

55
55

,55
45
45

45
45
45
55
65

July

29
29
29
29
29

25
25
21
21
18

18
18
18
18
14

14
14
14
14
11

11
11
11
11
11

11
11
11
11
11
11

Aug

8.3
8.3
8.3
8.3
8.3

8.3
8.3
8.3
8.3
8.3

8.3
8.3

11
11
11

11
11
11
11
11

11
11
11
8.3
8.3

8.3
11
11
11.
8.3
6.2

Sept.

8.3
8.3
8.3
8.3
8.3

8.3
8.3
8.3
8.3
8.3

6.2
8.3
8.3
8.3
8.3

8.3
8.3
8.3
8.3
8.3

8.3
8.3

14
11
8.3

8.3
8.3
8.3
8.3
8.3

NOTE. No record Sept. 24; discharge interpolated. 

Monthly discharge of Putah Creek at Winters, Cal.,for the year ending Sept. SO, 1916.

Month.

April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

11
32 

26,800 
42,400 
4,320 
4,980 

480 
200 

90 
29 
11 
14

42,400

Minimum.

6.5 
11 
40 

107 
755 
510 
200 

90 
45 
11 
6.2 
8.3

6.2

Mean..

10.1 
21.1

1,340 
6,770 
1,800 
1.130 

333 
147 
68.0 
17.1 
9.45 
8.51

977

Run-off
(total in 

acre-feet).

621 
1,260 

82,400 
416,000 
104,000 
69,500 
19,800 
9,040 
4,050 
1.050 

581 
506

709,000

EEL RIVER BASIN. 

MIDDLE EEL RIVER NEAR COVELO, CAL.

LOCATION. In the E. 4 sec. 36, T. 23 N., R. 12 W., near Covelo ranger station and 
about 6 miles east of Covelo, Mendocino County. Williams Creek enters about 
half a mile above the station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 22, 1911, to September 30, 1916.
GAGE. Staff in two sections on left bank, about one-fourth mile west of ranger station 

and 1 mile below bridge; read ly C. V. Brereton. Several changes in gage sec 
tions have been made, but original location and datum have been maintained.

DISCHARGE MEASUREMENTS. Made from cable installed December 8, 1913, 300 feet 
above gage.
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CHANNEL AND CONTROL. Bed composed of small boulders and gravel; fairly
permanent. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 18.7 feet, at 8 a. m.
February 10 (discharge, from extension of rating curve, about 13,400 second-feet);
minimum stage recorded, 7.2 feet August 31 to September 9 (discharge, 7.5
second-feet). 

1911-1916: Maximum stage recorded, between 30 and 31 feet at 4.30 p. m.
December 31, 1913 (discharge, between 41,500 and 47,100 second-feet; flood over
top of gage and washed out high-water section; minimum stage recorded, 6.9
feet at 8 a. m. September 12, 1915 (discharge, 2.5 second-feet). 

DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well denned

below 8,000 second-feet and extended above. Gage read to half tenths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records good except for extremely high and low water, for which they are fair. 

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Middle Eel River near Covelo, Cal., during the year ending
Sept. SO, 1916.

Date.

Sept. 30

Made by  

H. J. Tompkins ....... ..................................................
J. F. Kunesh.......... ...................................................

Gage

Feet. 
9.70
7.30

Dis 
charge.

Sec.-ft. 
363
9.7

Daily discharge, in second-feet, of Middle Eel River near Covelo, Cal., for the year ending
Sept. SO, 1916.

Day.

I..... :. .......
2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.. ......... ...
24.. ........ . ...
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
15
15
15

15
15
15
15
15
15

Nov.

15
15
15
15
15

15
15
35
40
40

40
40
40
40
40

40
40
40
40
46

46
54
63
73

546

1,260
378
300
266
266

Dec.

2,070
3,350
10,800
07,010
3,202

10,000
3,220
2,070
1,590
1,420

1,180
1,680
9,040
3,220
2,070

1,680
1,420
1,180
1,180
1,020

1,180
1,180
1,180
1,100
1,020

954
885
690
519
469
469

Jan.

469
1,590
1,020
954
818

690
1,770
3,620
02,360
1,100

818
753
690
690

0690

690
818
753
630
573

519
2,610
10,800
8,850
6,830

3,620

1,970
1,500
1,340
1,100

Feb.

1,340
1,420
1,590
1,770
2,070

5,280
9,040
2,500
8,090
13,400

10,400
6,300
6,130
5,620
4,490

4,490
4,640
4,640
4,640
3,900

4,490
3,220
2,850
2,610
1,500

1,180
1,260

ol,360
ol,460

Mar.

ol, 570
ol,670
1,770
2,070
3,350

o2,260
1,180
1,590

02,510
03,420

4,340
2,900
3,620
2,610
2,500

2.390
2,390
2,730
6,130
7,190

3,350
2,500
2,070
1,970

2,070
2,390
2,280
2.070
2,070
1,970

Apr.

ol,900
ol,840
1,770
1,680
1,590

1,590
1,770

ol,870
ol,970
2,070

2,070
1,590
1,500
1,590
1,500

1,500
1,870
1,770
1,260
1,260

1,260
1,100
1,180
1,180
1,260

1,180
1,260
1,260
1,180
1,180

May.

1,180
1,180
1,970
1,770
1,680

1,680
1,180
1,020
885
753

753
690
630
630
630

630
630
630
573
573

573
519
469
469
469

469
422
422
422
422
422

June.

422
422
422
400
400

400
400
400
400
378

378
378
378
358
337

337
337
337
300
283

266
235
206
179
155

155
155
155
155
630

July.

494
469
155
134
134

124
124
124
99
92

92
85
85
79
79

73
68
63
58
54

50
46
43
40
38

35
35
30
30
SO
30

Aug.

30
30
30
24
24

24
24
22
22
22

20
20
18
18
18

18
18
18
18
18

15
15
15
12
12

12
9.7
9.7
8.B
8.6
7.5

Sept.

7.5
7.5
7.5
7.5
7.5

7.5
7.5
7.5
7.5
9.7

9.7
9.7
9.7
9.7
Q 7

9.7
9.7
9.7
9.7
Q 7

9.7
97
9.7
9 7
9.7

12
12
12
12
12

Interpolated.

NOTE.  Daily discharge Oct. 1-24 estimated.
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Monthly discharge of Middle Eel River near Covelo, Cal.,for the year ending Sept. SO, 1916.

Month.

December................................................

March...................................................
April....................................................
May.....................................................

July.....................................................

The year.. ..................... _ .................

Discharge in second-feet.

Maximum.

15
1,260 

10,800 
10,800 
13,400 
7,190 
2,070 
1,970

30 
12

13,400

Itffnjrniim,

12
15 

469
469 

1,180 
1.180 
1,100 

422 
155 
30 
7.5 
7.5

7.5

Mean.

12.9 
129 

2,520 
2,020 
4,200 
2,790 
1.530 

798 
325 
99.7 
18.1 
9.42

1,200

Run-off 
(total in 

acre-feet).

793 
7,680 

155,000 
124,000 
242,000 
172,000 
91,000 
49,100 
19,300 
6,130 
1,110 

561

889,000

KLAMATH RIVER BASIN.

WILLIAMSON RIVER AT CHILOQTTOT, OREQ.

LOCATION. In the NW. i sec. 3, T. 35 S., R. 7 E.j at highway bridge about 500 fee,t 
above mouth of Sprague River and half a mile southwest of Chiloquin, Klamath 
County.

DRAINAGE AREA. 1,260 square miles.
RECORDS AVAILABLE. July 25, 1911, to September 30, 1916.
GAGE. Vertical staff on upstream side of right abutment of wagon bridge, except 

March 29 to July 16, 1915, when a temporary gage on downstream side of abut 
ment was used. Gage read by TJ. S. Indian Service employees.

DISCHARGE MEASUREMENTS. Made from upstream side of wagon bridge; measuring 
conditions poor on account of rough bottom and uneven velocities.

CHANNEL AND CONTROL. Bed composed of rocks and gravel; shifts slightly. A 
second channel to the left of the main channel always carries some water; banks 
low and subject to overflow at extremely high stages.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 5.4 feet March 31 
to April 2 (discharge, 1,520 second-feet); minimum stage recorded, 3.83 feet 
October 4, 7, and 10 (discharge, 392 second-feet).

1911-1916: Maximum stage recorded, 6.6 feet April 16, 1913 (discharge, 2,520 
second-feet); minimum stage recorded, 3.80 feet August and September, 1915 
(discharge, 370 second-feet).

ICE .-^-Stage-discharge relation unaffected by ice as most of the water comes from 
springs.

DIVERSIONS. Practically none.
REGULATION . None.
ACCURACY. Stage-discharge relation changed April 1. Rating curves fairly well 

defined and applicable October 1 to March 31 and April 1 to September 30. Gage 
read to hundredths on days for which discharge is given in table of daily dis 
charge. Daily discharge ascertained by applying daily gage height to rating 
table. Records good except those for January, May, July, and September, which 
are only fair on account of fragmentary gage-height record.

COOPERATION. Field data furnished by United Statea Indian Office, H. W. Hincks, 
assistant engineer.
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Discharge measurements of Williamson River at Chiloquin, Oreg., during the year ending
Sept. SO, 1916.

Date.

Feb. 14
Mar. 11 

21

Made by 

J. J. Hubbell.........
Hubbell and Sargent . 
Sargent and Cunning-

ham.. .......

hsa
Feet. 

4.20
4.90

5.20

Dis- 
charge.o

Sec.-ft. 
567

1,050

1 430

Date.

July 17 
Aug. 16

Made by-

It. W. Humphrey....
F. F. Henshaw.......

height.

Feet. 
4 19
3.98 
3.89

Dis 
charge.*

8ec.-ft. 
560
438 
438

o Total including side channel.

Daily discharge, in second-feet, of Williamson River at Chiloquin, Oreg., for (he year
ending Sept. 30, 1916.

Day.

1. .............
2..............
3..............

5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22.. ........... ;
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

382

382

382

386

390

390

394

394

410

Nov.

418
418

418

418

450

475
500

562

Dec.

550

580

670
670

670

670

610

Jan.

500

390

390

Feb.

430

410

450

500

w;

550
850

670
610
610
610
640

610
670
740
7^n

810

850

930
970

Mar.

930
930
890
son

890
890
970
970

1,010

1,050
1,100
1 140
1,140
1 14fl

1,140
1,140
1,320
1,320
1,320

1,320
1,320
1,320
1,320
1,320

1,320
1,320

1,420

1,520

Apr.

1,520
1 520
1^420
1,420
1,320

1,320
1,320
1,230
1,140

1,100
1,010
1,010

osn

890
890

850

May.

775
740
740

740

640

610
560

560

June.

560

535
535

510

488

July.

456

442

Aug.

420
420

420

412

400

Sept.

400

400

Monthly discharge of Williamson River at Chiloquin, Oreg., for the year ending Sept'
SO, 1916.

Month.

January ... .. .............

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

970 
1,520 
1,520

1,520

Minimum.

410 
890

Mean.

392
446 
591 
434 
611 

1,170 
1,090 

673 
510 
458 
41S 
400

599

Run-off 
(total in 

acre-feet).

24,100 
26,500 
36,300 
26,700 
35,100 
71,900 
64,900 
41,400 
30,300 
28,200 
25,700 
23,800

435,000

40033° 18 wsp 441  IT



258 SURFACE WATER SUPPLY, 1916, PART XI.

UPPER KLAMATH LAKE NEAR KLAMATH FALLS, OREQ.

LOCATION. In sec. 30, T. 38 S., R. 9 E., at the outlet of Upper Klam^ Lake, about
2 miles northwest of Klamath Palls, Klamath County. 

RECORDS AVAILABLE. May 28 to October 22, 1904; January 7, 1906, to September
30, 1916. 

GAGE. Friez water-stage recorder since February 16, 1906; vertical staff prior to
that date. Zero of gage is 4,136.13 feet above sea level. During 1904, gage
was a vertical staff on Pelican Bay, zero of which was 4,135.997 feet above sea
level. 1 Observer, Graham Keihl. 

EXTREMES OF STAGE. Maximum stage during year from water-stage recorder, 6.52
feet at 7 p. m. April 18; minimum etage from water-stage recorder, 3.65 feet
at 3 a. m., September 20. 

1904 and 1906-1916: Highest water ever known, determined from high-water
marks, 7.2 feet on Pelican Bay gage, about April 20, 1904, or 4,145.1 above sea
level. Minimum stage is probably that of 1916. 

FLUCTUATION. Gage heights are very much affected by the wind. The water is
lowered near the outlet when the wind blows from the south and is raised as
much above its normal level when the wind is in the opposite direction. There
is a periodic oscillation when the wind blows for any length of time. 

COOPERATION. Since May, 1909, this station has been maintained by the United
States Reclamation Service.

Daily gage height, in feet, of Upper Klamath Lake near Klamath Falls, Orvg.,for the year
ending Sept. 30, 1916.

Day.

1........ ......
2..............
S....... .......
4..............
5... ...........

6..............
7..............
8..............
9..............
10..............

11..............
12..............
fO

15..............

16.............. 
17..............
18.............. 
19..............
20..............

21..............
oo
93

24..............
25...........^.

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4.1
4.1
4.1

4.1
4.05
4.0

4.1

4.1 
4.05
4.05 
4.1
4.1

4.05

4.15
4.2

4.2

4.3
4.3

Nov.

4.3

4.4

4.4

4.4

4.4
4.4

.......

4.4

4.4
4.5

4.6
4 65
4.65
4.7

Dec.

4.7
4 7
4.75
4.75
4.8

4 85
A Q

A ft

"ft"

4.8

4.8
A Q

5.0

5.0

Jan.

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0

5.0

5.0 
5.0
5.0 
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

Feb.

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.05 
5.05
5.08 
5.27
5.2

5.2

5.25
5.2

Mar.

5.2

5 A

""&'. 4~

5.4 
5.4
5.4

5.4

5.4

5.9
6.0

6.0

Apr.

6.05

5.8

5.85

5.8 
5.85
5.9
5.85
5.85

5.9
5 OK

5.6
5.7

5.6
5.6
5.65
5.75
5.75

May.

5.7
5.7
5.7
5.7
5.65

5.65

5.5

5.4 
5.4
5.5 
5.45
5.5

5.55
5.5
5.5

5.0

June.

5.0
5.05
5.05
5.05
5.0

5.05
5.05
5.1
5.05
5.1

4.9
5.05
5.1
5.1
5.1

5.1 
5.1

4.65
4.65

4.6
4.65
4.6
4.7

July.

4.5

4.5

4.45

4.5
4.5

"i'z"
4.35 
4.4
4.35

4.4
4 45
4.3
4.25
4.2

4.2

4.25
4.3

Aug.

4.2
4.2
4.2

4.1
4.1
4.15
4.2
4.2

4.15
4.2

4.15

4.0 
4.15

"4." S"

4.35

4.35
4.35
4.35
4.35

.15

.15

.15

.1

.2
4.3

Sept.

4 0

4.1
4 05

4.07
4 08

4.2 
4.2
4.2 
4.15
4.15

4.22
4.1

4.22
4.2
4.25
4-2
4.2

» U. S. Geol. Survey BuH. 556, p. 86,1914.
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LINK RIVER AT KLAMATH FALLS, OREO.

LOCATION. In the NW. i sec. 32, T. 38 S., R. 9 E., at county bridge over Link 
River, at Klamath Falls, Klamath County, If miles below the outlet of Upper 
Klamath Lake, and immediately above the head of Lake Ewanna.

DRAINAGE AREA. 3,110 square miles.
RECORDS AVAUABLE. May 15, 1904, to September 30, 1916.
GAGE. Friez water-stage recorder on left bank, about 500 yards above bridge in 

NW. \ sec. 32; elevation of zero is 4080.0 feet above sea level. Friez recorder 
on opposite bank and a little farther upstream was used June 6, 1908, to August 
30, 1912. A chain gage on the bridge has been read daily since 1904, and has 
been used for obtaining the discharge for periods when gage heights are not 
available for the other gage. Observer, Myrtle Ess.

DISCHARGE MEASUREMENTS. Made from bridge, section deep, current sluggish at 
low water.

CHANNEL AND CONTROL. Rocks and boulders in rapids; mud and sand at bridge. 
The control for the gage is evidently permanent and water from the tailrace of 
the, California-Oregon Power Co.'s plant, which enters the river opposite the 
gage, appears to affect it the same as if it came down the river channel. The 
stage-discharge relation at the chain gage is affected by backwater from Lake 
Ewanna, especially when the wind is blowing.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
7.41 feet at 10 p. m. April 10 (discharge, 4,170 second-feet); minimum stage 
during year 4.72 feet at 7 p. m. August 8 (discharge, 640 second-feet).

1904-1916: Maximum stage, 7.30 feet at gage at bridge May 12, 1904, deter 
mined May 15, 1904, from high-water marks (discharge, 9,400 second-feet); 
minimum stage since September, 1912, 3.74 feet at 8 a. m. August 8, 1915 (dis 
charge as estimated from downward extension of rating curve, about 200 second- 
feet). Minimum stage is due to effect of wind on Upper Klamath Lake, and 
river is said to have gone nearly dry at times.

ICE. Stage-discharge relation not affected by ice.
DIVERSION. The main or "A" canal of the Klamath project of the United States 

Reclamation Service diverts water from Link River immediately below the 
lower end of Upper Klamath Lake. For record of this diversion see page 277. 
Some water is also diverted for irrigation from the tributaries to Upper Klamath 
Lake, but the total run-off is as yet practically unaffected.

REGULATION. The only artificial regulation is caused by operation of power plant 
and is small. Marked natural fluctuations are caused by effect of wind on Upper 
Klamath Lake.

ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
denned between 800 and 4,000 second-feet. Operation of water-stage recorder 
satisfactory except lor short periods when clock was not running. Daily discharge 
October 1-15 and July 22 to September 30 ascertained by use of discharge in 
tegrator except for days when discharge was interpolated. Discharge for rest of 
year ascertained by applying to the rating table mean daily gage height 
determined by inspecting gage-height graph. Records excellent, except those for 
September, which are good.

COOPERATION. Most of field data furnished by United States Reclamation Service, 
J. G. Camp, project manager.
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Discharge measurements of Link River at Kkmatii Falls, Oreg., during the year ending
Sept. SO, 1916. 

[Made by H. W. Humphrey.] .

Date.

Apr. 15..............................................................................
May 11.. ............................................................................

height.

Feet. 
7.00
6.65

Dis 
charge.

S«c.-/f. 
3,440
2,910

Daily discharge, in second-feet, of Link River at Klamath Fatts, Oreg, for the year ending
Sept. 30, 1916.

Day.

1....... .......
2..............
3..............
4..............
5..............

6..............
7...... ........
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

945
1,000

995
995
908

914
932
930
970

1,060

963
922
932
990

1,000

980
980

1,000
1,000

970

910
891
950

1,110
1,100

1,120
1,110
1,120

1,100

Nov.

1,120
1,090
1,160
1,170
1,210

1,290
1,090
1,120
1,230
1,290

1,170
1,350
1,290
1,190
1,170

1,340
1,230
1,340
1,350
1,340

1,350
1,290
1,470
1,360
1,450

1,600
1,580
1,610
1,650
1,700

Dec.

1,700
1,350
1,120
1,520
1,470

1,740
1,790
1,510
1,880
1,840

1,740
1,610
2.000
2,140
1,910

1,880
2,000
1,940
1,950
1,870

1,860
1,910
2,000
1,940
2,000

2,000
1,940
2,210
2,070
2,000
1,940

Jan.

1,940
2,000
2,070
2,070
2,070

2,070
2,070
2,140
2,140
2 140

2,140
2,140
2,140
S AAft

2,000

1,940
2,000
1,940
i <un
i <un

1,940
1,870
1,940
1,940
1,940

1,940
1,940
1,940
1 cun
1,940
1 940*

Feb.

1,940
1,940
1,940
1,940
1,940

1,940
2,000
2,000
2,000
2,000

2,000
2,000
2,070
2 lin
2,140

2,210

2,280
2,.280
2,280

2,360
2 inn
2,430
2,430
2 430

2 Kfirt

2,500
2,580
2 430'

Mar.

2,730
2,500
2,500
2,580
2,730

2.800
2,fi60
2,660
2,730
2,730

2,730
2,800
2,800
2,730
2,730

2,800
2,800
2,800
2,500
2,500

2,500
2,880
3,350
2,960
2,880

3,270
3,510
3,510
3,590
3,590
3,510

Apr.

3,670
3,650
3,f30
3,610
3,590

3,590
3,510
3,510
3,430
3,510

3,750
3,590
3,510
3,590
3,510

3,430
3,430
3.510
3,430
3,350

3,430
3,510
3,350
3,270
3,350

3,190
3,350
3,270
3,270
3,190

May.

3,110
3,190
3,110
3,030
3,030

3,030
2,980
2,960
3,110
3.110

2,960
2,960
2,880
2,730
2,730

2,800
2,730.
2,880
2,880
2,800

2,880
2,880
2,960
3,030
2,800

2 ftftfi

2,660
2,580
2,660
2 Crtrt

S KftA

June.

2,430
2,500
2,430
2,360
2,360

2,360
2,360
2,360
2,360
2,280

2,280
2,140
2,070
2,000
1,970

1,940
1,940
1,870

1,960

1,700
i fifift
1,660
1,580
i Kin

1,610
1,540
1,580
1,470
1,300

July.

1,520
1,820
1,780
1,830
1,860

1,790
1,800
1,770
1,750
1,710

1,730
1,710
1,620
1,520
1,400

1,570
1,610
1,540
1,520
1,510

1,440
1,420
1,470
1,460
1 480

1,480
1,280
1,240
1,190
1,180
1,210

Aug.

1,190
1,200
1,130
1,170
1,100

1,050
1,030
1,050

995
970

1,020
1,030
1,050
1,060
1,070

1,080
1,200
1,060
1,040
1,080

1,070
1,020
1,040
1,030
1 030

1,020
1,030

985
960

1,040
923

Sept.

810
810

1,000
1,000
1,000

1,000
1,000
1,000
1,000

969

987
1,000

980
970
970

920
925
940
950
980

1,000
1,050

900
920

1,050

940
950
920
918
900

NOTE. Discharge Interpolated Feb. 10-11, Apr. 2-4, June 5-8, Aug. 12-15, and Sept. 6-8 and 13.

Monthly discharge of Link River at Klamath Falls, Oreg., for the year ending Sept. SO,
1916.

Month.

December................................................

February................................................

April.....................................................

July.....................................................

The year...........................................

Discharge in second-feet.

Maximum.

1,120 
1,700 
2,210 
2,140 
2,580 
3,590 
3,750 
3,190 
2,500 
1,860 
1,200 
1,050

3,750

Minimum.

891 
1,090 
1,120 
1,870 
1,940 
2,500 
3,190 
2,500 
1,300 
1,180 

923 
810

810

Mean.

1,000 
1,320 
1.830 
2,050 
2.180 
2; 880 
3,470 
2,870 
1,990 
1,560 
1,060 

959

1,930

Run-off 
(total in 

acre-feet).

61,500 
78,600 

113,000 
126,000 
125,000 
177,000 
206,000 
176,000 
118,000 
95,900 
65,200 
57,100

1,400,000
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Combined m&nihty discharge of Link River and "A" canal, at Klamath Falls, Oregr., 
for the year ending Sept. 30, 1916.

Month.

October............................. __ ................

April.....................................................
May.:...................................................

July.....................................................

Discharge in second-feet.

Maximum.

1,120 
1,760 
2,210 
2,140 
2,580 
3,590 
3,750 
3,290 
2,620 
1,950 
1,450 
1,100

3,750

Minimum.

891 
1,090 
1,120 
1,870 
1,940 
2,500 
3,190 
2,620 
1,530 
1,300 
1,010 

891

891

Mean.

1,000 
1,320 
1,830 
2,050 
2,180 
2,880 
3,470 
3,030 
2,240 
1,660 
1,220 
1,010

\,990

Run-off 
(total in 

acre-feet).

61,500 
78,600 

113,000 
12&.000 
125,000 
177,000 
206,000 
186,000 
133,000 
102,000 
75000 
60,100

1,440,000

NOTE. For " A" canal station see page 277.

KLAMATH RIVER AT SPENCER BRIDGE, NEAR KENO, OREG.

LOCATION. In sec. 32, T. 39 S., R. 7 E., at highway bridge about a mile below Spencer 
Creek, 6 miles below former station at Keno, and 18 miles west of Klamath Falls, 
Klamath County, on road to Ashland.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 7, 1913, to September 30, 1916. Records at Keno, 

May 31, 1904, to December 31, 1913, gave results smaller by the relatively small 
flow contributed by Spencer Creek.

GAGE. Vertical staff near upstream end of first concrete pier at east end of bridge; 
read by Bertha Spencer.

DISCHARGE MEASUREMENTS. Made from upstream side of wagon bridge or by wading 
at low water. The bridge is supported by bents 20 feet apart, center to center, 
resting on concrete footings about' 2 feet wide and extending above high-water 
stage. The upstream end of these piers is immediately under the upstream 
handrail. The meter has generally been suspended from the upstream projec 
tion of certain floor beams where velocities have not been influenced by the piers. 
Measurements by wading have been made just above the bridge.

CHANNEL AND CONTROL. Bed composed of heavy gravel and boulders; practically 
permanent and very even.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.78 feet April 1 
(discharge, 3,810 second-feet); minimum stage recorded,  0.08 foot October 9 
(discharge, 850 second-feet).

1904-1916: Maximum stage recorded at Keno, 15.3 feet about May 10, 1904, 
from high-water marks observed May 31 (discharge, 9j250 second^feet); minimum 
stage at Keno, 11.5 feet October 2, 1908 (discharge, 730 second-feet). Stage- 
discharge relation varied considerably at the Keno station. The lowest discharge 
obtained as the result of a measurement was 680 second-feet (stage, 12 feet) No 
vember 3, 1905.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Only a small quantity of water diverted below Klamath Falls station. 

At times water finds its way into Lower Klamath Lake through Klamath Straits; 
at other times the flow is into the river. Much of the winter flow of Lost River 
is diverted into Klamath River between Klamath Falls and Keno stations. (See 
p. 279.)

REGULATION. None.
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ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
denned. Gage read to hundredths three times a week. Daily discharge ascer 
tained by applying daily gage height to rating table. Records good except 
those for extremely low water, which are only fair, owing to diurnal fluctuations.

COOPERATION. Field data furnished by United States Reclamation Service, J. G. 
Camp, project manager, KLamath project.

Discharge measurements of Klamath River at Spencer Bridge, near Keno,0reg. } during the
year ending Sept. 30, 1916.

Date.

Mar. 31
\fair 19

Made by  .

H. W. Humphrey....

Gage

Feet. 
1.66 
1.40

Dis 
charge.

Sec.-ft. 
3,530 
2,960

Date.

June 6

Sept. 28

Made by 

Henshaw and Hum-

11. W. Humphrey _ .

>».
Feet. 

1.10

.12

Dis 
charge.

Sec.-ft. 
2,540

1,080

Daily discharge, in second-feet, of Klamath River at Spencer Bridge, near Keno, Oreg., for 
the year ending Sept. SO, 1916.

Day.

1. .............

3. .............
4..............
5..............

6.............. 
7..............
8.............. 
9..............

10..............

11..............
12..............
13.............. 
14..............
15..............

16..............
17..............
18..............
1Q

20.............. 

21..............
22..............
23..............
24..............
25.............. 

26..............
27.............. 
28. ............
29.............. 
30.............. 
31..............

Oct.

.......

930

""936"

""856"

""952"

""974"

1,090

1,100

1,030

1,060

1,180

Nov.

"i,"266"

1,290

1,330

"i.'sio"

1,290

1,410

1,420

1,410

1,480

"i,"426"

1,440

1,700

"i,"766"

Dec.

"i,~666"

1,620

X'sgo"
"2,"650~

1,970

"2,"626"

2,140

2,140

2,120
"2,"686"

2,080

"2,"i20"

Jan.

2,260

2,210

2,240

2,260

2,240

2,210

2,170

2,000

1,820

1,870

2,070 
"2,630"

Feb.

2,030

1.890

1,940

2,000

2,260

"2,"2i6'

2,280

2,390

2,480

2,530

2,530

2,600

"2,"6"66"

Mar.

"2,"676"

2,640

.......

'2,"670"

2,710

"2,"840"

2,890

2,850

2,930
"3,"676"

3,070

~3,~450"

"3." 570" 

3,570

Apr.

3,810

3,490

3,590

3,450

3,550

3,590

3,450

3,350

3,350

3,390

3,350

3,160 
"3,"266"

May.

*3,"670"

2,980

3,020

"2,"986"

3,020 
3,070
2,870

2,800

2,760

2,750

~2","6"66~

2,640

2,710 

"2,"550"

June.

2,570

2,570

2,530

2,350

2,350

2,170

2,100

2,000

2,000

.......

1,690 
"i,726"

July.

1,720

1,920

1,840

1,840

1,690

1,620

1,690

1,630

1,590
 

.......

'.'.'.'.".'.

Aug.

1,310

1,280

1,280

1,220

1,160

X'iso"

1,180

1,100

1,180

.......

1,160

1,160

*

Sept.

"i,"ia6

1 060

"i,660
" "fjoeo

"i,"66"6
"i,"66o

1,060,

1 040

1,060

'

"i,"69o
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Monthly discharge of Klamath River at Spencer Bridge, near Keno, Qreg., for the year
ending Sept. 30,1916.

Month.

November.................................. __ . _ .....

January..................................................
February ................................................
March....................................................
April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

1,210 
1,700 
2,150 
2,260 
2,600 
3,570 
3,810 
3,070 
2,570 
1,920
1,310 
1,160

3,810

Minimum.

850 
1,260 
1,620 
1,820 
1,890 
2,640 
3,160 
2,550 
1,690

1,100 
1,040

850

Mean.

1,040 
1,420 
2,000 
2,120 
2,290 
2,990 
3,440 
2,840 
2,190 
1,670 
1,190 
1,080

2,040

Kun-off 
(total in 

acre-feet).

64,000 
84,500 

123,000 
130,000 
132,000 
184,000 
205,000 
175,000 
130,000 
103,000 
73,200 
64,300

1,470,000

KLAMATH RIVER NEAR SEIAD VALLEY, GAL.

LOCATION. In the NE. i sec. 13, T. 46 N., R. 12 W., above highway bridge 300 feet 
above mouth of Walker Creek, 1J miles southeast of Seiad Valley, Siskiyou 
County, and 11J miles below mouth of Scott River.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 23,1912, to September 30,1916.
GAGE. Staff in five sections fastened to trees on left bank, one-fourth mile above 

highway bridge; read by M. J. Brickley.
DISCHARGE MEASUREMENTS. Made from cable 35 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; fairly permanent. 

Banks high and not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 10.2 feet at 2 p. m. 

February 10 (discharge from extension of rating curve, about 16,600 second- 
feet); minimum stage recorded, 3.4 feet October 1-17 (discharge, 1,410 second- 
feet).

1913-1916: Maximum stage recorded, 13.3 feet at 9.30 p. m. December 31, 
1913 (discharge from extension of rating curve, about 26,500 second-feet); mini 
mum stage recorded, 3.3 feet August 29 to September 23, 1915 (discharge, 1,300 
secoud-feet).

DIVERSIONS. Water is diverted from main river and tributaries abeve the station 
for use in irrigation, placer mining, and power developments.

REGULATION. Effect of regulation believed to be small.
ACCUBACY. Stage-discharge relation permanent. Rating curve well defined below 

9,200 second-feet and extended above. Gage read to tenths once daily. Daily 
discharge ascertained by applying gage height to rating table. Records excellent.

Discharge measurements of Klamath River near Seiad Valley, CaL, during the year ending
Sept. SO, 1916.

[Made by H. J. Tompkins.]

Date.

May 26 . .. ... .
27..............................................................................

&.
Feet,,

5.75
5.70

Dis 
charge.

Sec.-ft. 
5,430
5,140
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',, in second-feet, of Klamath River near Seiad Valley, CaL, for the year 
ending Sept. 30, 1916.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

Oct.

1,410
1,410
1,410
1,410
1,410

1,410
1,410
1,410
1,410
1,410

i,4ia
1,410
1,410
1,410
1,410

1,410
1,410
1,520
1,520
1,640

1,760
1,890
1,890
1,890
1,890

1,890
1,890
1,890
1,890
1,890 
2,020

Nov.

2.020
2,020
2,020
2,020
2,020

2,020
2,020
2,020
2,020
2,150

2,150
2,150
2,150
2,150
2,150

2,410
2,410
2,410
2,410
2,410

2,410
2,410
2,550
2,550

3,880
3,180
2,860
2,860
2,860

Dec.

2,860
2,860
2,860
3,350
3,700

4,830
5,030
5,030
4,630
3,700

3,700
3,700
3,700
3,880
3,700

3,700
3,520
3,520
3,520
3,520

3,520
3,350
3,350
3,350
3,350

3,520
3,520
3,520
3,520
3,350 
3,020

Jan.

3,350
3,350
3,350
3,350
3,350

3,350
3,350
3,520
3,520
3,520

3,520
3,520
3,520

3,520

3,520
3,180
3,180
3,180
3,350

3,350
3,350
3,700
4,630
5,880

5,230
4,630
4,250
3,880
3,700 
3,700

Feb.

3,520
3,620
3,700
4,060
4,060

5,880
11,600
12,700
8,940

16,000

14,900
10,500
8,440
8,190
8,940

9,970
10,200
10,500
10,200
9,450

9,450
8,940
7,940
7,460
7 4fif)

7,460
7,940
7,940
7,230

Mar.

7,000
6,540
6,540
6,540
7,000

7,460
6,770
6,770
6,540
6,540

7,000
7 000
7,000
7,460
7,460

7,460
7,700
8,190
9,190

10,800

14,600
11,600
10,200
9,190.
8,440

7,940
 7,460
7,940
7,700
7,700 
7,460

Apr.

7,230
7,460
7,700
7,460
7,000

7,000
7,000
7,000
7,460
7,700

10,200
8,690
7,940
7,700
7,230

7,230
7,000
7,000
7,000
6,770

6,540
6,540
6,540
6,540
6,540

6,540
6,540
6,540
6,540
6,540

May.'

6,320
6,320
6,540
7 000
7,000

7,700
7,940
7,230
7,000
6,320

6,320
5,660
5,440
5,440
5,440

5,440
5,440
5,440
5,440
5,440

5,440"
5,440
5,230
5,030
4,630

4,440
4,060
4 440
4,630
5,030 
4,830

June.

4,830
4,830
4,830
4,830
4,830

5,230
5,230
5,230
5,230
5,660

5,230
5,230
5,230
5,440
5,660

5,660
5,660
5,230
5,230
4,830

4,630
4,440
4,250
4,250
4,250

4,250
4,250
4,250
3,880
3,880

July.

5,880
3,700
3,700
3,700
3,700

3,700
3,520
3,520
3,520
3,520

3,520
3,520
3.350
3,020
3,020

3,020
3,020
3,020
2,860
2,700

2,700
2,700
2,550
2,410
2,410

2,410
2,410
2.410
2,410
2,410 
2,410

Aug.

2,410
2,280
2,280
2,150
2,150

2,150
2,150
2,020
2,020
2,020

2,020
2,020
2.020
2,020
2,020

1,890
1,890
1,890
1,890
1,890

1,890
1,890
1,760
1,760
1,760

1,760
1,760
1,760
1,760
1,760 
1,760

Sept.

1,760
1,760
1,760
1,760
1,760

1,760
1,760
1,760
1,760
1,760

1,760
1,760
1,640
1,640
1,640

1,640
1,640
1,640
1,640
1,640

1,640
1 640
1,640
1,640
1,640

1,640
1,640
1,640
1,640
1,640

Monthly discharge of Klamath River near Seiad Valley, CaL, for the year ending Sept.
30, 1916.

Month.

October.......... _ .....................................

March. ... ...

May.....................................................
June.....................................................
July......................................................

September............................................ ...

The year...........................................

Discharge in second-feet.

Maximum.

2,020 
3,880 
5,030 
5,880 

16,000 
14,600 
10,200 
7,940 
5,660 
5,880 
2,410 
1,760

16,000

Minim""',

1,410 
2,020 
2,860 
3,180 
3,520 
6,540 
6,540 
4,060 
3,880 
2,410 
1,760 
1,640

1,410

Mean.

1,590 
2,370 
3,630 
3,690 
8,520 
7,970 
7,170 
5,740 
4,880 
3.12O 
1,960 
1,690

4,340

Kun-off 
(total in 

acre-feet).

97,800 
141,000 
223,000 
227,000 
490,000 
490,000 
427,000 
353,QQO 
290,000 
192,000 
181,000 
101,000

3,150,000

KLAMATH RIVEE NEAR REQTJA, CAL.

LOCATION. In sec. 29, T. 13 N., R. 2 E., at Scofield Ferry, about 9 miles above 
Eequa, Del Norte County, and the mouth of the river, and 30 miles below mouth 
of Trinity River.

DEAJNAOK ABBA. Not measured.
B.BCORPS AVAILABLE. December 25, 1910, to September 30, 1916.
GA.GE. Staff in four sections on right bank at ferry cable; read by S. A. McBeth.
DIBCHAROK MBABUEEMKNTB. Made from gaging car on ferry cable.
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CHANNEL AND CONTROL. Bed .composed of gravel; fairly permanent. Banks are high 
and not subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 21.5 feet at 4.20 
p. m. February 7 (discharge, from extension of rating curve, about 85,700 second- 
feet); minimum stage recorded, 5.7 feet at 3.50 p. m. September 30 (discharge, 
3,010 second-feet).

1911-J.916: Maximum stage recorded, 33.3 feet at 1 p. m. February 2,1915 (dis 
charge, from extension of rating curve, about 182,000 second-feet); minimum 
stage recorded, 5.3 feet September 23 and 24, 1911 (discharge, 2,440 second-feet).

DIVBESIONS. Water is diverted for irrigation and power development from main 
river and tributaries in Oregon and California.

REGULATION. Effect of regulation believed to be small.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

60,000 second-feet and extended above. Gage read to tenths once daily. 
Daily discharge ascertained by applying gage height to rating table. Records 
excellent. 

No discharge measurements were made at this station during the year.

Daily discharge, in second-feet, of Ktematk River near Regua, CaL, for the year ending
Sept. 30, 1916.

Day.

1... ...........
2..............

4..............
5..............

6..............
7 - .  ...

10..............
11..............
12..............
to

14..............
15..............

17..............
152
1Q
ort

21..............
00

oo
24..... .........
25..............

26..............
97
QQ

29 .............
30..............
01

Oct.

3,110
3,110
3,110
3,110
3,110

3,110
3,110
3,110
3,110
3,110

3,110
3,110
3.110
3,110
3,220

3,220
3,220
3,220
3,220
3,340

3,480
3,480
3,620
3,620
3,620

3,620
3,620
3,620
3,620
3,620 
3,620

Nov.

3,620
3,780
3.780
3,780
3,780

3,780
3,940
3,940
4.100
4,280

4,100
4,280
4,680
5,120
6,580

7,380
6,580
5,820
5,340
4,680

4,280
5,820
8,800

12,000
20,800

37,900
20,800
12,800
14,000
16,800

Dec.

13,200
11,400
20,300
39,100
45,700

56,900
45.700
27,900
23,900
21,600

20,300
17,200
19,400
22,100
21,200

20,300
18,500
17,200
16,400
15,200

16,000
17,200
15,600
14,400
14,000

13,600
13,200,
12,400
12,000
11,408 
11 QQf)

Jan.

11,000
10,700
16,400
14,800
16,400

15,200
14,000
18.500
28,000
18,500

14,000
14,400
14,800
15,200
15,200

15,200
15.200
15,600
14,800
13,200

22,600
43,900
54,100
76>900
58,700

49,900
39,700
37,900
25.800
16,460 
18,000

Feb.

18.000
18,500
19,400
20,300
21.200

45.700
85,700
84,900
83,300
81,700

75,300
73,700
70,200
66,700
66,000

64,600
63,900
65,300
66,700
66,000

65,300
64,600
52,700
50,600
45,100

42,100
42,700
43,300
44, ,500

Mar.

45,700
39,700
31,300
39,700
50,600

44,500
39,700
39,700
40,900
41,500

42,700
43,300
42,100
41,500
39,100

37,300
44,500
54,800
73,000
81,700

69,500
59,700
49.900
45,100
40,300

41,500
42,700
40.900
39,700
37,900 
34,300

Apr.

33.700
34,300
33,100
31,900
31,900

31,300
31,300
31,900
32,500
33 100

32,500
33,100
31,300
29,000
27,900

27,900
27,900
26,800
25,800
25,400

24,400
23,900
23,400
23,900
24,400

25,400
25,800
26,800
27,400
25,400

May.

23,400
23.400
23.900
23,900
26,400

27,900
29,000
29,000
29,600
23,000

21.600
19,000
19,000
19,000
19,000

19,400
19.800
19,800
19,400
19,800

19,800
20,300
21,200
21,600
19,000

21,600
19,800
19,400
19,000
18,000 
17 200

June.

16.800
16,400
18,000
17,600
21,600

19,000
19,800
20,800
21,200
18,000

14,400
16,400
18,000
19,000
19,800

19,400
19,400
19,000
19,400
17,200

14,800
12,800
12,400
12,000
12,400

12,400
12,000
12,000
13,600
16,000

July.

15,200
14,400
13.600
12,800
11,400

11,000
10,700
10,700
10,400
10,000

9,400
9,720
9,400
8,800
9,100

9,400
10,700
12,800
10,700
8,220

7,380
6,060
6,060
6,320
5,820

6,060
6,320
6,060
5,820
5,820 
5,580

Aug.

5,340
5,820
6,060
5,820
5,820

5.580
5,340
5,120
4,680
4,480

4,280
4,280
4,100
4,100
4,280

4,280
3,780
3 340
3,110
3,620

4,280
4,100
3,940
3,780
3,480

3,480
3.620
3,620
3,480
3,480 
3,620

Sept

I s 7sn
o 7OA

3 940
3,780
3 04/1

3 7on

3,620
3,620
3,620
3,480

3,480
3,340
3,780
3,340
3,220

3,220
3,220
3,220
3,220
3,110

3,110
3,110
3,110
3,220
3,220

3,110
3,110
3,110
3,110
3,010
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Monthly discharge of Klamath River near Requa, Cal.,for the year ending Sept. SO, 1916.

Month.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

3,620 
37,900 
56,900 
76,900 
85,700 
81,700 
34,300 
29,600 
21.600 
15,200 
6,060 
3,940

85,700

Minimum.

3,110 
3,620 

11,000 
10,700 
18,000 
31,300 
23,400 
17,200 
12,000 
5,580 
8,110 
3,010

3,010

Mean.

3,310 
8,240 

20,800 
24,200 
55,400 
45,600 
28,800 
21,700 
16,700 
9,220 
4,330 
3,390

20,000

Eun-off 
(total in 

acre-feet).

204,000 
490,000 

1,280,000 
1,490,000 
3,190,000 
2,800,000 
1,710,000 
1,330,000 

994,000 
567,000 
266,000 
202,000

14,500,000

SPRAGUE RIVER NEAR YAINAX, OREG.

LOCATION. In the NW. I sec. 20, T. 36 S., R. 13 E., about 2 miles above the high 
way bridge on the road from Yainax to Silver Lake, about 4 miles above mouth 
of Sycan River, and about 10 miles east of Yainax, Klamath County.

DRAINAGE AREA. 513 square miles.
RECORDS AVAILABLE. April 19, 1912, to September 30, 1916.
GAGE. Stevens water-stage recorder on left bank; installed February 20, 1914, at 

site of vertical staff gage, which was read about once a week prior to that date. 
Observers, engineers of United States Indian Service.

DISCHARGE MEASUREMENTS. Made from cable 100 feet below gage.
CHANNEL AND CONTROL. Bed composed of sand and gravel; no denned control, as 

stream is very sluggish for miles above and below gage; banks subject to over 
flow at a stage of about 5 feet and considerable water may flow in a cut-off across 
a bend to the right of the station.

EXTREMES OP DISCHARGE. Maximum stage during year from 'water-stage recorder, 
4.50 feet at 8 p. m. March 21 (discharge, 825 second-feet). Recorder indicated a 
maximum of 5.3 feet between December 16 and February 16 (discharge, 1,070 
second-feet); also a minimum of 0.6 foot (discharge, 100 second-feet). Both 
records are somewhat doubtful.

1912-1916: Maximum stage recorded, 5.41 feet April 17, 1914 (discharge, 961 
second-feet). There was recorded at a station 2 miles downstream, on May 21, 
1904, a discharge of 2,080 second-feet. Minimum stage, that for 1916.

I&E. Stage-discharge relation seldom affected by ice, as stream is spring fed.
DIVERSIONS. Considerable water is diverted near Ely for inagation.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during the year. Two fairly well- 

defined rating curves used, applicable as follows: February 16 to April 28, and 
May 30 to September 30; discharge April 29 to May 29 computed by method 
for shifting control. Records fair after February 15 except those for June and 
July, which are roughly approximate.

COOPERATION. Field data furnished by United States Indian Irrigation Service, 
H. W. Hincks, assistant engineer.
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Discharge measurements of Sprague River near Yainax, Oreg., during the year ending
Sept. SO, 1916.

Date.

Feb. 16 
Apr. 11

Made by  

Hubbell and Sargent. 
.....do..... _____

&,
Feet. 

3.20 
3.75

Dis 
charge.

Sec.-ft. 
510 
643

Date.

June 9

Made by 

F. F. Henshaw......

Gage 
height.

Feet. 
2.68

Dis 
charge.

Sec.-ft. 
334

Daily discharge, in second-feet, of Sprague River near Yainax, Oreg., for the year ending
Sept. SO, 1916.

Day.

1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9........... .........................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

91

22....................................
OQ

9*1

25....................................

26....................................
27....................................
28....................................
29.................................... ?n
31....................................

Feb.

524
470

. 438
411
3S4

380
380
367
345
326

326
343
346
287

Mar.

234
230
224
255
282

275
259
276
306
338
OKI

^79

411
JLVT
ifl

425
484
179

605
715

810
800
725
670595-

514
482
510
575
530
472

Apr.

454
457
492
476
474

470
465
476
538
600

662
742
738
670
640

672
6S8
695
670
625

562
540
546
552
595

655
712
765
750
705

May.

680
670
662
665
692

705
745
748
730
688

635
560
512
456
425

414
407
49n
457
<1S9

463
423
407
407
418

429
439
445
421
3S3
365

June.

357
34S

335

.

July.

154
155

155
154
154
151
14.Q

154

Aug.

156
154
156
157
157

156
155
155
155
155

157
11R

160
165
165

168
173
177
174
171

170
1«Q

166
164
161

159
156
154
148
147
144

Sept.

143
143
144
146
146

146
143 too

137 too

140
143
144
145
145

145

142
141
148

148
145
146
146
146

144
144

134

Monthly discharge of Sprague River near Yainax, Oreg., for the year ending Sept. 30,1916.

Month.

February 16-29................................... ........
March...................................................
April....................................................
Menr

July.....................................................

Discharge in second-feet.

Maximum.

524 
810 
765 
748

Hi 
148

Minimum

287 
224 
454 
365

144 
133

Mean.

380 
457 
603 
528 

a 280 
alSO 

160 
143

Run-off 
(total in 

acre-feet).

10,«00 
28.100 
35,900 
32.500 
16,700 
11.100 
9,840 
8,510

153,000

a Estimated.
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SPRAGUE RIVER AT CHILOQUIXT, OREG.

LOCATION. In the NE. J sec. 3, T. 35 S., R. 7 E., at wagon bridge half a mile above 
mouth and the same distance above the Southern Pacific Kailroad bridge, where 
the station was located up to October 31, 1914, half a mile below diversion dam of 
Modoc Point canal of United States Indian Service, and about three-fourths 
mile south of Chiloquin, Klamath County.

DRAINAGE AREA. 1,550 square miles.
RECORDS AVAILABLE. July 25, 1911, to September 30, 1916.
GAGE. Vertical staff on downstream end of first bridge pier from right bank; read 

once daily by employees of United States Indian Service. Chain gage on the 
railroad bridge was used up to October 31, 1914.

DISCHARGE MEASUREMENTS. Made from upstream side of wagon bridge.
CHANNEL AND CONTROL. Bed composed of rocks and boulders; heavy control; may 

shift slightly. There may be slight effect from growth of aquatic plants at low 
water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.95 feet March 24 
(discharge, 2,750 second-feet). Minimum discharge, 307 second-feet October 4 
(.gage height, 0.49 foot); no water in Modoc Point canal.

1911-1916:. Maximum stage recorded, 4.0 feet on gage at railroad bridge April 
16, 1913 (discharge, 3,350 second-feet); minimum discharge (including Modoc 
Point canal), 293 second-feet September 1-5,1915.

ICE. Stage discharge relation affected by ice only during short periods of extremely 
cold weather.

DIVERSIONS. The Modoc Point canal, completed in 1915, diverted some water 
around the gage, of which a record was kept. A considerable quantity of water 
is also diverted for irrigation on the headwaters of Sprague and Sycan rivers.

REGULATION. Manipulation of sluiceway of diversion dam may cause some fluctuation 
at the gage.

ACCURACY. Stage-discharge relation changed during winter (date assumed as Febru 
ary 13). Rating curves well defined. Gage read to hundredths for days for 
which discharge has been published. Daily discharge ascertained by applying 
gage height to rating table. Records good except those for January, February, 
and from June to September, which are only fair on account of infrequent gage

COOPERATION. Field data furnished by United States Indian Office, H. W. Hincks, 
project engineer.

Discharge measurements of Sprague River at Chiloquin, Oreg., during the year ending
Sept. 30, 1916.

Date.

Feb. 14
Mar. 21

25

Made by 

Sargent and Cunning- 
ham................

£EL
feet. 

1.98

2.70
3.85

Dis 
charge.

8ec.-ft. 
1,190

1,630
2,640

Date.

May 30
June 2 
July 17
Aug. 16

Made by  

.....do................

F. F. Henshaw.

46.
Feet.

1 fiS

1.66 
.59
.55

Dis- 
charge.

See.-ft. 
959
906
QJQ

364
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Daily discharge, in second-feet, of Sprague River at Chiloquin, Oreg., for ike yew ending
Sept. SO, 1916.

Day.

1.. ............
2

5..............

6..............
7..............

10..............

11..............
19

13..............
14..............
15..............

16..............
17..............
1O

1Q

20..............

21..............
oo
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

307

320

324

324
324

328

328

338

331

Nov.

342

382
362
362

362

400
400

380

Dec.

362

400

420

460
460

362

350

Jan.

373
373

Feb.

373

373

420

460

730
915

1,120
1,300

1,230
1,020

950
950
915

880
Ojjfl

915
915
01 5

Q1 ^

880
915
880

Mar.

850
760
670
ton

540
640
670
670
700

985
QOe

1,060

1,090

1,300
1 300
1,520

1,680
1,920

2,750
2,570

2,240
2,000
1,840
1,680
1.680
1,680

Apr.

1,760
1,760
1,680

1,440

1,300

1,680
1,680
1^600

1,600

1,440
1,370

1 300'

May.

1,300
1,440

1,300

1,120

Qoe

936
Q1 %

June.

915
901

790
700

820

TOO

July.

540

450

372
358
358

Aug.

358

358

358

358

Sept.

325

'

334

Monthly discharge of Sprague River at Chiloquin, Oreg,., for the year ending Sept. SO, 1916.

Month.

March....................................................
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

1,300 
2,750 
1,760

2,750

MjTiiTnnTn,

373 
540

1,300

Mean.

324 
371 
395 

o360 
751 

1,300 
1,500 
1,180 

710 
422 
357 
335

666

Run-off 
(total in 

acre-feet).

19,900 
22,100 
24,300 
22,100 
43,200 
79,900 
89,300 
72,600 
42,200 
25,900 
22,000 
19,900

483,000

(Estimated,
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Combined monthly discharge of Sprague Ewer and Modoc Point canal at Chiloquin, 
Oreg.,for the year ending Sept. 30, 1916.

Month.

April.....................................................
l&y........... ...........................................

July......................................................

September...............................................

The year. ...... __ ................................

Discharge in second-feet.

Maximum.

1,300 
2,750 
1,760

Minimum.

373 
540 

1,300

Mean.

324 
371 
395 

<J360 
751 

1,300 
1,510 
1,190 

728 
439 
377 
355

674

Run-off 
(total in 

acre-feet).

19,900 
22,100 
24,300 
22,109 
43,200 
79,900 
89,800 
73,200 
43,300 
27,000 
23,200 
21,100

489,000

a Estimated. 
NOTE. For station on Modoc Point canal see page 272.

. SYCAN RIVER NEAR YAINAX, OREGt.

LOCATION. In the NW. J sec. 28, T. 35 S., R. 12 E., about 5 miles by river above 
mouth, and about 16 miles northeast of Yainax, Klamath County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 25, 1911, to September 30, 1916.
GAGE. Stevens water-stage recorder on left bank. Observers, engineers of United 

States Indian Office. Vertical staff in sec. 3, T. 36 S., R. 12 E., about 3 miles 
below present gage, was .used 1911 to 1913.

DISCHARGE MEASUREMENTS. Made from cable 15 feet downstream from gage, or by 
wading.

CHANNEL AND CONTROL. Stream bed, gravel and sand; heavy growth of aquatic 
plants in summer; shifting. One channel at all stages; banks not subject to 
overflow.

EXTREMES OF DISCHARGE. Maximum stage during year from high-water marks 
(float of gage stuck), 9.7 feet March 21 (discharge, 1 ?720 second-feet); minimum 
stage from water-stage recorder, 0.37 foot February 5 and 6 (discharge, 30 second- 
feet); early in October discharge estimated as 21 second-feet (stage-discharge 
relation affected by growth of aquatic plants).

1911-1916: Maximum discharge ascertained was that of 1916, but this may have 
been exceeded after washing out of old gage on April 13, 1913, after indicating 
a gage height corresponding to a discharge of 1,680 second-feet. Minimum dis 
charge, 20 second-feet (gage-height, 0.71 foot) September 30, 1915 (stage-discharge 
relation affected by growth of aqtiatic plants).

ICE. Stage-discharge relation apparently not seriously affected by ice, as most of 
low-water flow comes from springs.

DIVERSIONS. Some water is used for irrigation by flooding in Sycan Marsh.
REGULATION . None.
ACCURACY. Stage-discharge relation changed during spring flood; fairly well-defined 

rating curves applicable November 20 to March 20, and March 21 to September 30. 
Operation of water-stage recorder satisfactory except that record indicates that 
intake pipe was partly silted up at times. Daily discharge ascertained by 
applying to the rating table mean daily gage height determined by inspecting 
gage-height graph. Records good except for October, November, August, and 
September, for which months they are fair.

COOPERATION. Field data furnished by United States Indian Irrigation Service.
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Discharge measurements of Sycan River near Yainax, Oreg., during the year ending
Sept. SO, 1916.

Date.

Dec. 17

Feb. 17
Apr. 11

Made by  

Hubbell and Cun-

Gage 
height.

Feet. 
0.57

.70
6.42

Dis 
charge.

Sec.-ft. 
29.5
43.5

912

Date.

June 8

Aug. 4

Made by 

Henshaw and Hub-' 
bell................

J. J. Hubbell.. .......

Gage 
height.

Feet. 
2.64
1.02

Dis 
charge.

Sec.jt. 
192
34 7

Daily discharge, in second-feet, of Sycan River near Yainax, Oreg., for the year ending
Sept. SO, 1916.

Day.

1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12...........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Nov.

40
A(\

40
48
56
56

49
45
47
10

41

Dec.

39

qo

qc

36
qc

36
qc

qo
A*)

45
80
75

55
53
40
40
34
qq

Jan.

33
33
33
33
32

33
32
32
32
32

32
32
32
32
32

qo

32
qo

32
qo

qi

31
31
31
31

32
31
32
32
32
?l

Feb.

31
31
31
31
30

30
31
33
34
36

37
38
QO

41
42

44
45
AQ

74
1 AO

107
112
112
122
135

141
132
111
106

Mar.

80
70
59
61
57

55
53
54
67
96

132
172
221
273
351

457
684
QOQ

1,120
1,570

1,670
1,420
1,300

858
682

660
726

1,020
1,050

926
836

Apr.

836
858
836
748
638

556
516

«i3g
731

926
974
880
770
660

704
770
792
682
CQfi

fttft

516
516
516
536

616
616
682
748
704

May.

616
596
596
616
638

660
704
748
638
616

556
496
460
424
388

352
326
326
388
411

326
286
278
294
302

318
334
318
302
302
270

June.

249
242
242
235
221

201
104
194
182
182

188
188
188
182
171

149

105
101
1 AO

106
103

QI
91

88
81
79
TO

80

July.

89
100
110
108
99

90
83
74
66
60

57
56
56
56
to

55
60
60
64
63
en

55
54
50
48

45
44
44

. 43
42
41

Aug.

40
38
36
35
35

34
34
33
32
32

32
34
36
35
?<!

qo

38
39
39
qo

qo

38
38
37
35

34
34
32
32
32
in

Sept.

29
28
30
29
28

28
28
28
28
27

26
26
25
25
25

24
24
26
23
99

22
22
22
22
22

22
22
22
22
22

NOTE. Recorder not working Dec. 2-14 (discharge estimated as 38 second-feet) and Feb. 7-16 (discharge 
Interpolated). Mean discharge Nov. 1-19 estimated as 35 second-feet.

Monthly discharge of Sycan River near Yainax, Oreg., for the year ending Sept. SO, 1916.

Month.

April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

56 
80 
33 

141 
1,670 

974 
748 
249 
110 
40 
30

1,670

Minimum-.

31 
30 
53 

516 
270 
79 
41 
30 
22

Mean.

o25.0 
38.9 
41.5 
31.9 
65.7 

571 
684 
448 
152 
64.2 
35.3 
25.0

182

Run-oft 
(total in 

acre-feet).

1.540 
2,310 
2,550 
1,960 
3,780 

35.100 
40.700 
27,500 
9,040 
3,9510 
2,170 
1,490

132,000

Estimated.
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MODOC POINT CANAL NEAR CHILOQTTIN, ORES.

LOCATION. In the SE. J sec. 3, T. 35 S., E. 7 E., at intake about a mile south of 
Chiloquin, Klamath County.

RECORDS AVAILABLE. June 14, 1915, to September 30, 1916.
GAGE. Inclined staff painted on left side of concrete-lined section, about 100 feet 

below head gates; installed June 29, 1915; previous to that date and from April 
21 to June 13, 1916, readings were made on gage at bridge, one-half mile below.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Earth section of canal begins immediately below gage; 

bottom width, 10 feet; grade, 2.64 feet per mile. Operation of controlling waste- 
way about a mile below apparently does not affect stage-discharge relation at 
intake, but did have a material effect on the gage at the bridge.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.65 feet June 21 
(discharge, 21 second-feet). Canal dry at times; 95 second-feet was diverted 
July 10, 1915, but most of it turned back into river at first wasteway.

ACCURACY. Stage-discharge relation fairly permanent for gage at intake. Eating 
curve fairly well defined. Gage read to half tenths when station is visited. 
Daily discharge ascertained by applying gage height to rating table. Record 
good for days when gage was read.

COOPERATION. Field data furnished by United States Indian Office, H. W. Hincks, 
project engineer.

Discharge measurements of Modoc Point canal near Chiloquin, Oreg., during the year
ending Sept. SO, 1916. 
[Made by F. F. Henshaw.]

Date.

Aug. 16.............................................................................

Gage 
height.

Feet. 
oO.SO

1.60

Dis 
charge.

Sec.-ft. 
13.2
20.0

o Gage at bridge.

Daily discharge, in second-feet, of Modoc Point canal near Chiloquin, Oreg., for the year
ending Sept. SO, 1916.

Date.

Apr. 22...............
23................
24................
25................

June 3. ..............
21................

Dis 
charge.

5
12
16
20
13
22

Date.

July 6...............
10...............
18...............
19...............
30...............

Dis 
charge.

10
17
20
20
18
20

Date.

Aug. 22...... _ .....
25..............

Sept. 18..............
26..............

Dis 
charge.

21
Ort

20
20

NOTE. Daily discharge for April estimated from readings on bridge gage.

Monthly discharge of Modoc Point canal near Chiloquin, Oreg., for the year ending Sept.
SO, 1916.

Month.

Apr. 22-30..................
Mnir

July........................

Discharge 
in second- 

feet, 
(mean).

al7
old
018

17

Run-off 
(total in 

acre-feet).

303
922

1,070
1,050

Month.

The period... .........

Discharge 
in seeond- 

feet 
(mean).

20
20

Run-off 
(total in 

acre-feet).

1,230
1,190

5,780

a Estimated. 
NOTE. Monthly discharge estimated from infrequent gage readings and is only roughly approximate.
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WOOD RIVER AT FORT EXAMATH, OREG.

LOCATION. In sec. 22, T. 33 S., R. 7J E., at a highway bridge one-fourth mile east
of Fort Klamath, Klamath County. 

DRAINAGE AREA. -Not measured.
RECORDS AVAILABLE. August 5,1911, to September 30, 1916. 
GAGE. Vertical staff attached to bridge; read daily by Mrs. E. A. Page. 
DISCHARGE MEASUREMENTS. Made from highway bridge. 
CHANNEL AND CONTROL. Clean gravel overlain with pumice sand, dunes of which

may at times be observed moving downstream; likely to shift. 
EXTREMES OP DISCHARGE. Maximum stage of unobstructed flow recorded during

year, 1.95 feet March 19 (discharge, 370 second-feet); minimum stage recorded,
1.30 feet November 8 to 16 (discharge, 220 second-feet).

1911 and 1913-1916: Maximum stage recorded, 2.50 feet July 24, 1913 (dis 
charge, 495 second-feet, somewhat uncertain). The lowest stage on record is
0.90 foot January 21-23, 1913 (discharge not computed). 

ICE. Stage-discharge relation unaffected by ice, as most of the water comes from
copious springs a few miles above. 

DIVERSIONS. Considerable water is diverted above station for watering hay lands,
mostly in May and June. 

, REGULATION. None. 
ACCURACY. Stage-discharge relation fairly permanent, except May 2 to July 28,

September 12-23 and 25-28, when it was affected by logs lodged below gage.
Rating curve for open-channel period fairly well defined. Gage read once daily
to half tenths; some readings appear questionable. Daily discharge ascertained
by applying daily gage height to the rating table. Records poor. 

COOPERATION. Gage-height records and part of discharge measurements furnished
by United States Reclamation Service.

Discharge measurements of Wood River at Fort Klamath, Oreg., during the year ending
Sept. SO, 1916.

Date.

Feb. 25 
May 31
June 25 
July 17

Made by 

Hubbell and Sargent.

H. W. Humphrey. ...

Gage 
height.

Feet. 
1.51 
1.78
2.21 
2.10

Dis 
charge.

Sec.-ft. 
267 
236
294 
350

Date.

Aug. i?

19

Made by  

H. W. Humphrey....

H. W. Humphrey _ .

Gage 
height.

Feet. 
1.60 
1.71
1.69 
1.63

Dis 
charge.

Sec.-ft. 
269
010

304
OQ7

40533° 18 war 44}  18
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Daily discharge, in second-feet, of Wood River at Fort Klamath, Oreg., for the year
ending Sept. SO, 1916.

Day.

1. .............

3..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21....... . .
22.............
23..............
24.......... .
25.............

26... . ..... .
27..............
28..............
29...........
30..............
31..............

Oct.

262
262
274
274
262

262
274
274
274
262

251

240
230
230

230
230
230
230
230

230
230
230
230
240

240
240
230

230
230

Nov.

230
230
230
230
230

230
230
220
220
220

220
220
220
220
220

220
230
230
240
240

OKI

251
262
274

285

285
285
297

Dec.

297
297
297
297
9Q7

297
297
285
285
285

274
274
274
274
274

262
262
262
262
274

285
9Q7
297
297
297

285
274
974
262
262
9<»1

Jan.

251
240
240
240
240

240
240
94/1
240
251

251
251
251
251
9<%1

251
262
262
262
262

262
262
262
274
262

9£9
262
9fi9
262
262

Feb.

262
262
262
262
9fi9

262
262
274
274
285

285
9Q7
297
297
297

297

285
274
974

274
274
974
974
262

262
262
274
974

Mar.

274
262
262
262
262

251
251
251
251
251

251
262
274
285
3ftQ

321
345
357
370
OE7

333
OO1

QflQ

297
297

9Q7
297
285
285
285
974

Apr.

297
297
297
285
285

285
285
274
274
274

274
274
274
274
285

274
274
274
274
974

274
974
274
262
262

262
251
240
240
230

May.

230

236

June.

294

July.

350

297
297
309

Aug.

309
309

' 297
285
285

285
285
285
285
285

297
297
297
297
309

309
297
297
297
297

297
297
297
297
297

297
297
285
274
274
262

Sept.

OAO
951
951
262
263

262
262
274
274
285

297

285

297
297

NOTE. Mean discharge estimated as follows: Sept. 12-23, 290 second-feet; Sept. 26-28, 290 second-feet.

Monthly discharge of Wood River at Fort Klamath, Oreg., for the year ending Sept.
SO, 1916.

Month.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

274 
297 
297 
274 
297 
370 
297

309 
297

370

Minimum.

230 
220 
251 
240 
262 
251 
230

262 
251

220

Mean.

245 
242 
281 
254 
275 
290 
272 

0235 
0270 
»325 

293 
282

272

Bun-off 
(total in 

acre-feet).

15,100 
14,400 
17,300 
15,600 
15.800 
17,800 
16,200 
14,400 
16,100 
20,000 
18,000 
16,800

198,000

, oEstimated. 

FOURMILE CREEK NEAR ODESSA, OREG.

LOCATION. In the NW. \ sec. 9, T. 36 S., R. 5 E., just below the outlet of Fourmile
Lake, about 15 miles northwest of Odessa, Klamath County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. April 6, 1912, to September 30, 1916.
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GAGE. Stevens water-stage recorder about 500 feet below outlet of lake since October. 
23, 1914, to replace Barrett & Lawrence recorder used since October 18, 1912. 
Vertical staff 10 feet below dam was used April 6 to August 8,1912. Observer, 
Geo. H. Frey.

DISCHARGE MEASUREMENTS. Made from a footbridge near gage or by wading.
CHANNEL AND CONTROL. Bed composed of heavy, angular boulders; may shift 

slightly.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.90 feet June 17 

to 20 (discharge, 50 second-feet); creek dry at times.
1912-1916: Maximum stage recorded, 2.5 feet about June 8, 1912, on old gage, 

estimated June 11 from high-water marks (discharge, 99 second-feet).
WINTER FLOW. Stage-discharge relation probably not affected by ice.
DIVERSIONS. None.
REGULATION. None; storage dam has never been operated.
ACCURACY. Stage-discharge relation for high stages changed slightly in 1916; prac 

tically permanent for low stages. Eating curve fairly well defined. Operation 
of water-stage recorder satisfactory after January 21. Daily discharge ascertained 
by applying to the rating table mean daily gage height determined by inspecting 
gage-height graph. Records fair for periods in which water-stage recorder was 
in operation.

Discharge measurements of Fourmile Creek near Odessa, Oreg., during the year ending
Sept. SO, 1916.

[Made by R. P. Cowgill.]

Date.

Apr. 29.. ............................................................................

Gage 
height.

Feet. 
1.62
1.85

Dis 
charge.

Sec.-ft. 
19 1
JA Q
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Daily discharge, in second-feet, of Fourmile Creek near Odessa, Oreg.,for the year ending
Sept. SO, 1916.

Day.

1... .................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8............... ............ ̂ ........
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Dec.

1.8

Jan.

5.6
5.6
6.4
9 0

9 0

0 A

9 0

Q Q

8.4
7.6

Feb.

7.6
9.3

11
12
12

14
17
16
16
16

13
13
11
7.2
7.2

6.8
5.6
4.7
3 Q

3.4

3.2'
3.0
2.7
2.6
2.5

2.4
2.3
2.2
2 9

Mar.

2.2
2.2
2.6-
3.0
3.3

2.5
3.0
3.0
3.0
2.8

2.7
2.7
2.7
2.7
2.5

2.4
2.5
2.5
2.7
3.1

3.4
4.3
6.0
6.4
6.8

6.8
7.2
7.6
6.8
5.6
5.1

Apr.

4.3
3.9
3.9
3.5
3.4

3.3
3.3
3.3
3.4
4.7

9.3
15
15
16
16

17
19
20
20
20

21
20
19
19
10

20
22
20
10
to

May.

18
20
23
26
30

34
35
35
35
34

34
32
3229"

28

27
27
29
30
33

34
34
td
34
34

qq

32
32
32
qo

32

June.

32
32
33
35
38

40
41
42
44
44

45
46
47
46
47

49
50
50
50
50

49
46
44
44
44

44
41
40
40
40

July.

40
40
38
38
38

37
37
35
35
34

33  
32
30
28
26

26
25
24
21
3.0

1.4
1.4
1.3
1.3
1.3

1.3
1.2
1.2
1.2
1 O

1.2

NOTE. Mean discharge, Dec. 1-4, estimated as 1 second-foot; Dec. 6-10, 8 second-feet; Dec. 11-20, 5 
second-feet; Dec. 21-31, 3 second-feet; Jan. 1-21, 2 second-feet.

Monthly discharge of Fourmile Creek near Odessa, Oreg.,for the year ending Sept. SO, 1916.

Month.

April.....................................................
May......................................................

July.....................................................

The period...... ...... ___ . _ ........... _ ....

Discharge in second-feet.

Maximum.

9.3 
17 
7.6 

22 
35 
50 
40 
1.2

Minimum.

2.2 
2.2 
3.3 

18 
32 
1.2 
.3

Mean.

oQ.5 
  1.0 

4.15 
3,91 
7.92 
3.87 

13.4 
30.8 
43.1 
20.5 

.86

Sun-off 
(total in 

acre-feet).

31 
60 

255 
240 
456 
238 
797 

1,890 
2,560 
1.260 

12

7,800

^Estimated. 

A CANAL AT KLAMATH FALLS, OREG.

LOCATION. In the NW. J sec. 29, T. 38 S., R. 9 E., at the head of a tunnel about 
one-fourth mile below the head gates of the canal and about a mile northwest of 
Klamath Falls, Klamath County.

RECORDS AVAILABLE. Irrigation season, 1911 to 1916. Some water was diverted 
for three or four years prior to 1911, but no record was kept.

GAGE. Barrett & Lawrence water-stage recorder on right of canal just above weir.
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DISCHARGE MEASUREMENTS. Made from a foot plank just inside lower end of tunnel, 
about one-half mile below gage; rectangular section, 13.5 feet wide.

CHANNEL AND CONTROL. Trapezoidal weir, 18.15 feet long, with, its crest 7,27 feet 
above bottom of canal, which is a concrete-lined section 13.5 feet wide qn the 
bottom, 12 feet deep, and with side slopes J to 1.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder 
3.31 feet at noon June 21 (discharge, 377 second-feet).

191H916, maximum stage from recorder 3.4 feet June 25, 1915 (discharge, 392 
second-feet). Minimum discharge, zero.

ACCURACY. Stage-discharge relation practically permanent. Eating curve well 
defined. Operation of water-stage recorder satisfactory. Daily discharge ascer 
tained by applying to the rating table mean daily gage heights determined by 
inspection of gage-height graph. Records excellent except for March and Sep 
tember, for which months they are good.

COOPERATION. Data furnished by United States Reclamation Service.

This canal diverts water from Link River immediately below outlet of Upper 
Klamath Lake, in the NE. J sec. 30, T. 38 S., R. 9 E., for irrigating lands east of Klamath 
River on both sides of Lost River. Most of the return waters reach Lost River.

Discharge measurements of A canal at Klamath Falls, Oreg., during the year ending
Sept. 30, 1916. 

[Made by H; W. Humphrey.]

Date.

Apr. 29.........
May 4.. ........

Gage 
height.

Feet. 
i 0.?2

1.90

Dis 
charge.

Sec.-ft. 
32.6

160

Date.

May 11.........

height.

Feet. 
2.06
1.55

Dis 
charge.

Sec.-ft. 
184
118

Date.

23........

Gage 
height.

Feet. 
2.90
3.-30

Dis 
charge.

Sec.-ft. 
310
386

Daily discharge, in second-feet, of A canal at Klamath Falls, Oreg., for the year ending
Sept. 30, 1916.

Day.

1....
2....
3....
4....
5....

6....
7....
8....
9....
10....

11....
12....
13....
14....
15....

Apr. May.

54
67
119
158
158

158
161
172
181
184

181
184
194
172
198

June.

119
121
113
113
113

125127'
144
158
158

155
187
214
294
318

July.

187
119
113
99
86

86
86
86
67
62

67
70
70
131
158

Aug.

86
169
278
278
310

294
291
278
247
254

247
247
202
172
158

Sept.

86
81
67
67
65

62
62
46
27
27

27
46
54
54
50

Day.

16....
17....
18....
19....
20....

21....
22....
23....
24....
25....

26....
27....
28....
29....
30....
31....

Apr.

29
46

May.

224
211
211
211
158

144
144
165
,131
119

119
119
119
119
119
119

June.

326
356
342
342
342

375
375
375
375
366

358
342
326
286
232

July.

92
105
96
86
86

86
86
86
109
109

117
158
187
210
138
86

Aug.

144
119
107
96
86

86
84
82
82
84

92
92
)02
102
86
91

Sept.

00

27
38
50
50

50
50
50
50
50

50
50
38
62
20

Monthly discharge of A canal at Klamath Falls, Oreg., for the year ending Sept. §0,
1916.

Month.

April....................................................
May. ....................................................

July.....................................................

September. ...................................... _ . _ .

Discharge in second-feet.

Maximum.

46 
224 
375 
210 
310 
86

375

Minimum,

0 
54 

113 
62 
82 
20

0

Mean.

2.5 
154 
253 
107 
163 
49.8

Run-off 
(total in 

acre-feet).

149 
9.470 

15.100 
6,580 

10,000 
2,960

44,300
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LOST RIVER ABOVE OLENE, OREGK

LOCATION. In the NW. J sec. 21, T. 39 S., R. 11J E., at an old ford on Brotherton 
rai>ch in Poe Valley, about 5 miles east of Olene, Klamath County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 22 to September 30, 1915; May 5 to September 30,1916. 

The discharge does not differ materially from that recorded at the station at 
Olene, 1907 to 1912.

GAGE. Vertical staff on right bank 20 feet upstream from gage used in 1915; relation 
of gage datum not determined. Gage" read by United States Reclamation Service 
employees.

DISCHARGE MEASUREMENTS. Made by wading; section rather poor.
CHANNEL AND CONTROL. Bed composed of rock; control fairly permanent, but has 

only slight fall; overhanging willows and growth of aquatic plants may affect 
stage-discharge relation somewhat.

EXTREMES OF DISCHARGE. Maximum stage recorded during irrigating season, 1.53 
feet May 11' (discharge, 112 second-feet). Minimum stage recorded, 0.66 foot 
June 10 (discharge, 52 second-feet). For maximum and minimum, 1904 to 1915, 
see "Lost River at Wilson Bridge," page  .

DIVERSIONS. Some land is irrigated in Yonna Valley, a few miles above the station, 
and a large area by flooding in Langell Valley. The low minimum in June is 
caused by diversions.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent to about July 23; affected by growth 

of aquatic plants thereafter. Rating curve for period May 5 to July 23 well 
defined ^between 50 and 80 second-feet. Shifting-control method used July 24 
to August 31. Gage read once a day to hundredths. Daily discharge ascer 
tained by applying daily gage height to rating table. Records good May to 
August. No discharge can be computed for September.

COOPERATION. Records furnished by United States Reclamation Service.

Discharge measurements of Lost River above Olene, Oreg., during the year ending Sept. SO, 
~, 1916.

[Made by H. W. Humphrey.]

Date.

24........

Gage 
height.

Feet. 
0.69
1.00

Dis 
charge.

Sec.-ft. 
53.9
73.0

Date.

July 22........

Gage 
height.

Feet. 
1.06
1.17

Dis 
charge.

Sec.-ft. 
76.8
79.3

Date. height.

Feet. 
1.24

Dis 
charge.

Set.-ft. 
83.0

Daily discharge, in second-feet, of Lost River above Olene, Oreg., for the year ending Sept.
SO, 1916.

Day.

1....... .........
2................
3..... ...........
4....... .........
S... ........ .....

6....... .........
7................
8....... .........
9................
10....... .........

11................
12................
13....... .........
14................
15....... .........

May.

91

90
92
90
90
103

112
112
108
104
100

June.

92
90
87
87
90

87
56
60
65
52

52
54
57
62
66

July.

79
79
79
80
81

84
91
91
84
82

81
80
76
76
78

Aug.

78
77
79
80
82

81
ai
80
80
70

76
74
74
74
81

Day.

16...............
17... ............
18. ............ ..
19...............
20....... ........

21....... .......
22...............
23...............
24............. ..
25....... ........

26...............
97

28...............
29............. ..
30 ..............
31...............

May.

96
95
%
96
92

90
88
88
81
102

103
111
110
108
103
97

June.

70
71
69
88
77

69
68
71
78
74

76
79
79
79
77

July.

80
80
78
76
77

77
76
77
76
73

72
73
76
76

, 77
78

Aug.

79
76
76
74
75

80
ss
so
84
85

84
09

84
84
fii
84
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Monthly discharge of Lost River above Olene, Oreg.,for the year ending Sept. SO, 1916.

Month.

May 5-31.. ...............................................

July.....................................................
August.... __ ......................... _ ....... __ ...

Discharge in second-feet.

Maximum.

112
1 92 

91 
89

Minimum.

81 
52
72 
74

Mean.

98.1 
72.7 
78.8 
80.2

Run-off 
(total in 

acre-feet).

5,250 
4,330 
4,850 
4,930

LOST RIVER AT WILSON BRIDGE, NEAR OLENE, OREG.

LOCATION. On line between sees. 29 and 30, T. 39 S., R. 10 E., at Wilson Bridge, 
about one-fourth mile below the diversion dam, and about 4 miles by river below 
Olene, Klamath County.

RECORDS AVAILABLE. March 14, 1912, to September 30, 1916.
DRAINAGE AREA. Not measured.
GAGE. Vertical staff attached to highway bridge. Zero of gage is 4,005.18 feet above 

sea level and 60 feet below datum used in 1912. Gage read by the watchman for 
the dam.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and chalk rock; clean and fairly 

permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 65.1 feet at 10 a. m. 

March 21 (discharge, 850 second-feet); channel practically dry except when total 
discharge of river exceeds capacity of diversion canal.

1904-1916: Maximum stage recorded, 18.25 feet, mean for February 7, 1907, at 
Merrill station (discharge, 9,200 second-feet). The maximum stage for Olene 
station was 13.5 feet early in 1904, determined from high-water marks by John H. 
Lewis, May 24,1904 (discharge, from partly developed rating curve, 8,600 second- 
feet). Minimum stage recorded for natural flow conditions, 4.29 feet June 19, 
1911, at Olene (discharge, 58 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS.- -This station is just below the dam at which practically all the discharge 

of Lost River up to about 500 second-feet is diverted through the diversion canal 
into Klamath River or into the "G" canal (formerly Griffith lateral) on the east 
bank of the river.

REGULATION. Changes in discharge covering several days may be caused at times by 
operation of the movable crest and outlet gates of the dam. Practically no water 
has ever reached this station from the area above the Clear Lake storage reservoir 
since June, 1909, when the dam was closed.

ACCURACY. Stage-discharge relation practically permanent. Rating curve fairly well 
defined. Gage read to hundredths twice daily while water was running. Daily 
discharge ascertained by applying daily gage height to rating table. Record good.

COOPERATION. Field data furnished by United States Reclamation Service.

Discharge measurements of Lost River at Wilson Bridge near Olene, Oreg., during the year
ending Sept. SO, 1916. 

[Made by H. W. Humphrey.]

Date.

Feb. 14........
23........
25........

«.
Feet. 
62.75
61.42
61.23

Dfe-
charge.

Sec.-/*. 
409
222
196

Date.

Feb. 25........
26........

Mar. 13........

height.

Feet. 
61.15
61.10
61.69

Dis 
charge.

Sec.-ft. 
178
170
248

Date.

Mar. 14........
21........

Gage 
Tieight.

Feet. 
63.47
65.07

Dis 
charge.

Sec.-ft. 
529
805
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Daily discharge, in second-feet, of Lost River at Wilson Bridge near Olene, Or eg., for the
year ending Sept. 30, 1916.

Day.

13..............
14..............
15..............

16..............
17..............
18.. .. ..........
19..............
20..............

Feb.

374
318

281
295
334
342
310

Mar.

244
504
504

382
585
621
630
670

Day.

91

22..............
23..............

24..............
25..............
26..............
27..............
23.............

Feb.

243
222
215

215
187
164
158
226

Mar.

800
790
334

285
196
156
88
26

Day.

29..............
30..............
31..............

Feb.

....187

Mar.

88
111
26

NOTE. Leakage through, fiashboards of dam; estimated as 3.0 second-feet Oct. 1 to Feb. 15 and 5.0 
second-feet Mar. 1-12 and Apr. 1 to Sept. 30.

i
Monthly discharge of Lost River at Wilson Bridge, near Olene, Or eg., for the year ending

Sept. SO, 1916.

Month.

March...................................................

Discharge in second-feet.

Maximum.

374 
800

TtfJTilTmiTTi,

3
5

Mean.

142
229

Run-off 
(total in 

acre-feet).

8,150 
14,100

22,300

Monthly discharge of Lost River, Lost River diversion canal, and G canal for the year ending
Sept.'SO, 1916.

Month.

"MATT

July.....................................................

Discharge in second-feet.

Maximum.

iio
788 

1,170 
364 
112 
92 
91 
89 
72

1,170

Minimum.

128 
221 

78 
81 
52 
72 
74 
57

52

Mean.

o90 
<z90 

o no 
116 
428 
584 
182 
98.8 
72.7 
78.8 
80.2 
63.2

166

Run-off 
(total in 

acre-feet).

5,530 
5,360 
6,760 
7,130 

24,600 
35,900 
10,800 
6,080 
4,330 
4,850 
4,930 
3,760

120,000

a Estimated.

NOTE. Daily discharge for Lost River above Olene used May 5 to August 31. Mean for January 1 to 21 
estimated 110 second-feet.

LOST RIVER NEAR MERRILL, OREG.

LOCATION. In the SE. i sec. 34, T. 30 S., R. 10 E., 200 feet above wagon bridge near
the Adams flume of C canal, a mile north and a mile west of Merrill, Klamath.
County.

DRAINAGE. Not measured. 
RECORDS AVAILABLE. April 7 to September 30,1916. Records at old station 4 miles

northwest of Merrill, July 26, 1904, to February 28, 1909, not comparable with
those taken at station used in 1916.
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GAGE. Gurley 7-day water-stage recorder on left bank; attended by employees of 
United States Keclamation Service.

DISCHAHGB MEASUREMENTS. Made by wading 20 feet below gage; favorable 
conditions.

CHANNEL AND CONTROL. Bed composed of chalk rock with tendency to cut. No 
x vegetation.

EXTREMES OF DISCHARGE. Maximum stage recorded April 1 to September 30, 1916, 
1.56 feet June 30 (discharge, 71 second-feet); minimum stage recorded, 0.60 foot 
April 20 (discharge, 13 second-feet).

ICE. No records during the winter months.
DIVERSIONS. All the natural flow of the river diverted at the Lost River dam, 6 

miles above, during the period covered by records. Discharge past station is 
entirely from return waters from lands under Klamath project and a little leakage 
through Lost River dam. No diversions below station.but water can be used for 
irrigating the reclaimed bed of Tule Lake if found suitable for irrigation purposes.

ACCURACY. Stage-discharge relation shifting until about July 10 (shifting-control 
method used); practically permanent thereafter (rating curve well defined be 
tween 25 and 50 second-feet). Daily discharge ascertained by applying to rating 
table the mean gage height obtained by inspecting recorder graph. Records 
good.

COOPERATION. Field data furnished by United States Reclamation Service, Klamath 
project.

Discharge measurements of Lost River near Merrill, Oreg., during the year ending Sept.
30, 1916.

[Made by H. W. Humphrey.]

Date.

Apr. 14.........
Mo/tT 11

Gage 
height.

Feet. 
0.69

84
1.42

Dis 
charge.

Sec.-ft. 
14.1
30.6
60.0

Date.

July 24. ........
Aug. 2.........

10.........

Gage 
height.

Feet. 
0.70

.94

.88

Dis 
charge.

Sec.-ft. 
29.0
44.6
40.3

Date.

Aug. 22.........
Sept. 14........

 

Gage 
height.

Feet.' 
0.75
.69

Dis 
charge.

Sec.-ft. 
32.5
OO ft

Daily discharge, in second-feet, of Lost River near Merrill, Oreg., for the year ending
Sept. SO, 1916.

Day.

1....
2....
3....
4....
5....

6....
7 
8

10

11
19

13
14 .
15 .

Apr.

19 
19 
19
10

10

19
15
16

May.

22
22
24
24
38

52
54 
52
47
45

46
41
31
54
54

June.

29
26
26
26
26

22
28 
26 
24
24

28
25
23
26
26

July.

70
59
49
38
36

31
' 29 

32 
32
31

32
35
34
41
57

Aug.

41
47
50
52
55

56
56 
62 
49
48

48
48
£8
S2
52

Sept.

29
29
30
29
26

26
24 
24
24
24

24
24
24
O7

26

Day.

16. .
17. .
18. .
19. .
20. .

21. .
22. . 
23. . 
24. .
25 . .

26. .
27. .
28. .
90

30. .
Q1

Apr.

19
16
14
16
13

18
IS 
19 
17
22

15
15
17
17
17

May.

42
44
47
47
40

41
38 
40 
46
43

38
38
24
22
24
26

June.

30
35
44
44
43

52
58 
48 
52
58

66
58
58
66
71

July.

58
51
48
41
35

29
32 
32 
32
32

35
36
35
44  44
44

Aug.

49
62
52
35
29

29
35 
35
28
28

24-
25
26
90

29
oo

Sept.

26
32
35
32
29

26
29 
26

NOTE. Mean discharge for Sept. 24 to 30 estimated as 26-second-feet.



282 SURFACE WATER SUPPLY, 1916, PART XI.

Monthly discharge of Lost River near Merrill, Oreg., for the year ending Sept. SO, 1916.

Month.

April 7-30................................................
M&v

July......................................................

September ......... . . ........

Discharge in second-feet.

Maximum.

22 
54 
71 
70 
62 
35

Minimum.

13 
22 
22 
29 
24 
24

Mean.

17.4 
38.9 
38.9 
39.8 
42.5 
26.9

Run-off 
(total in 

acre-feet).

828 
2,390 
2,310 
2,450 
2,610 

1 1,600

12,200

TULE LAKE NEAR MERRILL, OREG.

LOCATION.   In sec. 8, T. 41 S., R. 11 E., at J. F. Adam's ranch near the mouth of
Lost River, 3 miles east of Merrill, Klamath County. 

RECORDS AVAILABLE.   May 17, 1904, to September 30, 1916.
GAGE.   Vertical staff fastened to boathouse on shore of lake, July 26, 1912, to May 

17, 1915, when a new gage was installed about 300 feet farther upstream. Datum 
lowered May 17, 1915, and September 22, 1916. All published gage heights 
beginning October 1, 1913, refer to a datum 4,000 feet above sea level; these given 
in Water-Supply Paper 361, page 450, refer to a datum 4,050 feet above sea level. 
A vertical staff on a post driven in the lake bed had been used up to July, 1912. 
The elevation of its zero as determined from the best available information has 
been as follows:

Feet. 
May 17, 1904. ......................................... 4,047.73
October 21, 1904........................................ 4,047.76
May 11, 1907.......................................... 4,048.56
June 11, 1907 .......................................... 4, 048. 56
November27, 1908..................................... 1 4,048. 60

The gage readings made from 1904 to 1913 have been published as reported, and 
no attempt has been made to reduce them to a uniform datum. A graph of the 
gage heights has failed to reveal any critical points that would account for a 
sudden change. It is therefore likely that the gage was raised by the ice a little 
at a time during the winters of 1905-6 and 1906-7. On account of this error the 
gage heights prior to May, 1907, should not be used for any refined studies.

EXTREMES OP STAGE.   Maximum stage recorded 1904-1916, 11.35 feet April 30 and 
May 1, 1907, or 4,059.91 feet above sea level. Minimum stage recorded, 4,045.69 
feet, September 25, 1916.

DIVERSIONS AND REGULATION.   In June, 1909, the Clear Lake dam was closed, and 
water has since been released from the reservoir only for short periods. Since 
May 1, 1912, most of the discharge of Lost River up to about 500 second-feet has 
been diverted at the Lost River dam into Klamath River.   Tule Lake has there 
fore been falling rapidly since 1909.

COOPERATION.   Since May, 1909, this station has been maintained by the United 
States Reclamation Service.

> Referred to the original bench mark installed in 1904. According to another bench mark it was at 
elevation 4,048.40.
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Daily gage height, infect, of Tule Lake near Merrill, Oreg., for i&e year ending, Sept.
30, 1916.

Day.

1..............
2..............
3..............
4.............. 
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15.............. 

16..............
17..............
18..............
19.............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

"48."66"

47.90

.......

47.85

47.83

Nov.

47.80

47.80

.......

47.79

47.76

Dec.

47.79

47.80

47.85

Jan.

.......

.......

 47.84

Feb.

47.87
47.87 
47.86

47.88
47.88
47.88

47.90

47.86

.......

47.96

Mar.

.......

48.05

48.05

.......

48.08

48." il

48.01

Apr.

"47."9i"

47.95

47.88

47 01

47.86

47.82

47.83

May.

47.76

.......

47.62

47.62

47.56

47.57

47.52

June.

47.41

47.38

47.34

47.26

47.23

47.22

47.21

47.11

47.06

47.06

July.

47.01

"46.~95"

46.86

.......

46.78

46.61

46.62

Aug.

46.54

46.46 
46.46

46.38

.......

46.24

46.21

46.18

Sept.

........

JC QQ

45.88
45.87

45.86

45.69

45.76

MILLER CREEK NEAR LORELLA, OREG.

LOCATION. In sec. 7, T. 40 S., R. 14 E., at the site of an old wagon bridge, about
three-fourths mile above the highway bridge, 1 mile east of the Swingle ranch in
Langell Valley, and 3 miles south of Lorella, Klamath County. 

DRAINAGE AEEA. 270 square miles. 
RECORDS AVAILABLE. April 1, 1909, to September 30, 1916; August 10, 1904, to

December, 1908, for a station in sec. 12, T. 39 S., R. 13 E., at the lower end of
Horsefly Valley and 10 miles or more by creek above the present station. Only a
small amount of inflow between the two points.

GAGE. Friez water-stage recorder on left bank attached to old bridge abutment. 
DISCHARGE MEASUREMENTS. Made from highway bridge, or by wading at low water;

current is sluggish at the bridge, as the gradient of the stream is flat. 
CHANNEL AND CONTROL. Stream bed composed of rocks and gravel, overlain'with

some silt; control fairly permanent; left bank subject to overflow in floods. 
EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder,

7.21 feet at 3 a. m. March 17 (discharge, 1,490 second-feet); minimum stage from
water-stage recorder, 2.39 feet August 26 (creek probably dry or nearly so).
1904-1916, maximum stage recorded, 14.0 feet, February 5, 1907 (discharge
6,730 second-feet). 

ICE. Stage-discharge relation apparently not materially affected by ice, as control
remains open. Open-channel rating curve was formerly applied throughout the
winter, but no discharge records have been computed for'low winter stages in
1915 and 1916. 

DIVERSIONS. A small irrigating flume, carrying about 1 second-foot, diverts just
above the present station, and probably a considerable area is irrigated above
the station.
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REGULATION. Flow may be occasionally affected by a rock and brush diversion dam
just above gage. 

ACCURACY. Stage-discharge relation practically permanent. Rating curve well
denned above 20 second-feet. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to the rating table mean daily gage
height determined by inspecting gage-height graph. Record good for February,
March, and April, fair for December, poor for May. 

COOPERATION. Field data furnished by United States Reclamation Service, Klamath
project.

Discharge measurements of Miller Creels near Lorella, Oreg., during the year ending Sept.
30, 1916.

[Made by H. W. Humphrey.]

Date.

Oct. 26. ......................
Feb. 16.......................

20.......................

Gaee 
height.

Feet. 
2.95
4.10
4.70

Dis 
charge.

Sec.-ft. 
3.0

102
94Q

Date.

Mar. 14. ...... .......... ......
16.......................

Gage 
height.

Feet. 
5.32
6.60

Dis 
charge,

Sec.-ft. 
442

1,080

Daily discharge, in second-feet, of Miller Creek near Lorella, Oreg., for the year ending
Sept. SO, 1916.

Day.

1. ......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......
10.......

11.......
12.......
13.. ....'.
14.......
15.......

Dee.

3.7
3.7
3.7
17
28

21
102
28
17
9.4

9.0
7.5
6.6
7.5
a n

Feb.

4.0
4.0
4.0
4.0
4.0

3.7
3.8

9.0
102

328
356
228
298
WQ

Mar.

31
CO

50
34
 > >

37
43
152
311
410

481
780
850
524
KQO

Apr.

114
117
81
60
46

38
OQ

26
20
20

34
57
32
21
20

May.

3.2
3 0

2.5
1.7
1.5

1.5
1.4
l ^
1.2
1.2

1.1
1.0
1.0
1.5
1.5

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
'28.......
29.......
30.......
31.......

Dec.

. 4.4
4.0
4.0

Feb.

333

451
500
433

489
520
362
320
301

561
500
233
114

Mar.

958
1,060
958
850
410

238
152
64
31
164

160
218
462
228
210
130

Apr.

18

24
31
29

22
19
17
12
9.0

7.5
5.4
4.4
4.0
3.7

May.

1 0
2 0

2.2
1.5
1 *

1.4
1.3
1.3
1.2
1.2

1.2
1.4
2.2
2.3
2.3
2.0

NOTE. Mean discharge Dec. 19-31, estimated as 3 second-feet. 

Monthly discharge of Miller Creek near Lorella, Oreg., for the year ending Sept. SO, 1916.

Month.

April.....................................................
May.....................................................

Discharge in second-feet. -

Maximum.

102

520 
1,060 

117 
3.2

Minimum.

o3.6 
31
3.7 
1.0

Mean.

10.5 
»3.0 

249 
342 
31.4 
1.67

Run-off
(total in 

acre-feet).

646 
184 

14,300 
21,000 
1,870 

103

38,100

o Estimated.
NOTE. Total run-off October, November, and from June to September, estimated as 600 acre-feet; 

yearly total, 38,700 acre-feet.
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OLENE WASTEWAY AT OLENE, OREG.

LOCATION. In the SW. i sec. 14, T. 39 S., R. 10 E., at the flume on the "Fa> canal 
of the Klamath project that crosses Lost River at Olene, Klamath County, about 
4 miles upstream from Lost River dam.

RECORDS AVAILABLE. Irrigation seasons 1915 and 1916.
GAGE. Records are kept of width of gate opening and of head of water on the orifice.
DISCHARGE MEASUREMENTS. Made in flume above and below wasteway, and differ 

ence between the two measurements taken as outflow from wasteway.
ACCURACY. Coefficient of discharge fairly well determined for discharge of 12 to 20 

second-feet; somewhat uncertain outside of these limits. Records of total yearly 
run-off probably good.

COOPERATION. Records furnished by United' States Reclamation Service. No 
measurements during 1916.

The Olene wasteway is used to supply water from Link River to supplement the 
flow of Lost River when the latter is insufficient to supply the "GB> canal. The rec 
ords are used in obtaining the total natural flow of Lost River.

Daily discharge, in second-feet, of Olene wasteway at Olene, Oreg., for the year ending
Sept. SO, 1916.

Day.

1.......

3.......
4.....'..
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

May.

3.2
q~>

2.8
6.4
5.1

June.

0.8
1.2
1.2
1.2
1.2

4.0
2.9

1.2

1.2

1.3

July.

39.2
32.1
22.7
20.4

6 Q

10.5

Aug.

0.8

19.5
33.2

36.3
27.5
20.5
29.4
35.8

56.1
56.1
36.3
29.3
21.5

Sept.

2.9
2.9
4.3

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
9>;

26.......
27.......
28.......
29.......
30.......
01

May.

1.0
2.9
2.9

2.4
3.0

.5
2.6

June.

3.6
3.2
2.1
4.8
5.7

15.9
22.3
22.3
22.3
27.2

30.3
24.6
24.6
21.8
24.6

July.

13.2
11.4
3.1
3.1
4.0

4.0
4.9
6.5
3.6

12.3

17.5
4.0
4.0

3.3

Aug.

3.1
3.1
3.1
3.1
3.1

Sept.

NOTE. No flow October to April and on days for Which discharge is not given. 

Monthly discharge of Olene wasteway at Olene, Oreg., for the year ending Sept. SO, 1916.

Month.

Discharge in second-feet.

Maximum.

6.4 
30.3 
39.2 
56.1 
4.3

Minimum.

0.5
.8 

3.1
.8 

2.9

Mean.

3.0 
10.9 
11.3 
23.2 
3.4

Run-off 
(total in 

acre-feet).

72 
540 
448 
828 
20

1,910

LOST RIVER DIVERSION CANAL NEAR KLAMATH FALLS, OREG.

LOCATION. At corner of sees. 25 and 36, T. 39 S., R. 9 E., and sees. 30 and 31, T.
39 S., R. 10 E., at wagon bridge about 10 miles southeast of Klamath Falls,
Klamath County. 

RECORDS AVAILABLE, May 1, 1912, to September 30, 1916.
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GAGE. Two Gurley 7-day recorders; No. 1 installed at wagon bridge at station 85; 
No. 2 at a wagon bridge at station 330, or about 5 miles below No. 1. Gage read 
ings have been recorded to same datum. Gage readers, United States Reclama 
tion Service employees. Gages above and below the intake gates at the Lost 
Eiver dam, 1 in the SW. J sec. 29, T. 39 S., E. 10 E., were read up to March 31, 
1916, and openings of the three gates recorded.

DISCHARGE MEASUREMENTS. Made from a footbridge near southeast corner of sec. 
30, about a mile above gage No. 1 and about one-half mile below intake of canal.

CHANNEL AND CONTROL. Artificial canal having a normal section about 50 feet wide 
on bottom, with side slopes 2 to 1, slope 0.00008, and designed to carry 4 to 5 feet 
depth of water. Klamath River backs water normally up to head of canal.

EXTREMES OP DISCHARGE. Maximum discharge recorded during year, 443 second- 
feet February 15, 2 to 12 p. m., for openings of 5.6 feet on all three gates, and a 
head of 0.85 foot.

1912-1916: Maximum discharge recorded, 508 second-feet February 28, 1914, 
for openings of 5.5 feet on all three gates and a head of 0.85 foot. If determined 
by coefficients of discharge defined in 1917, the discharge for 1916 would have 
been the greater. Canal dry at times. i

ICE. Stage-discharge relation unaffected by ice.
ACCURACY. Stage-discharge relation unstable, being affected by backwater from 

Klamath River. Daily discharge March 29 to April 28 ascertained according 
to the method outlined in Water-Supply Paper 345-E. 2 Individual discharge 
measurements, unless proper corrections are made for the slope in the water 
surface at the time of each measurement, plot very discordantly. These meas 
urements, however, develop aerating curve called the "normal curve" when the 
discharge is corrected to correspond to that which would occur for a normal 
slope. This normal rating curve has been used in determining daily flow, the 
discharge for any given day as determined from this curve being corrected to 
correspond to the slope in the water surface as obtained from the gage heights at 
gages Nos. 1 and 2. Normal rating curve is poorly defined. Discharge coeffici 
ents for computing flow through the gates considered as orifices January 22 to 
March 28 have been obtained by plotting the coefficients derived from measure 
ments divided into three groups according to gate openings. The measurements 
of 1917 define a new curve of coefficients for gate openings of 4 to 6 feet, which 
are 10 to 15 per cent smaller than those based on measurements made 1912 to 
1914. All earlier computations of discharge over 300 second-feet are probably 
somewhat in error. Records fair.

COOPERATION. Field data furnished by United States Reclamation Service.

Discharge measurements of Lost River diversion canal near Olene, Oreg., referred to gate 
openings at Lost River dam, during 1916 and 1917.

Date.

1916. 
Dec. 9.. ................................................

1917. 
Mar. 25.................................................

30................................................
Apr. 4.................................................

10................................................
18................................................

May 2............... ...................................
24.................................................

Head on 
gates.

1.70

.19
1.20
.68
.92
.35
.52
.72

Gate openings.

Feet. 
1. 40 1. 50 1. 50

3.09 3.02 2.96
3.50 3.50 3.50

4.40 4.40 4.40

5.25 5.25 5.30
3.00 3.03 3.03

Dis 
charge.

Sec.-ft. 
101

116
310
327
357
326
354
183

CoeftJ- 
cient of 

discharge.

0.55

.92

.85
89

.88
1.09
.97
.74

»This station has been referred to as "Lost River diversion canal near Olene."
8 Hall, M. R., Hall, W. E., and Pierce, C. H., A method'of determining the daily discharge of rivers cf 

variable slope: U. S. Geol. Survey Water-Supply Paper 345, pp. 53-65,1915.
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Daily discharge, in second-feet, of Lost River diversion canal near Klamath Falls, Or eg., 
for the year ending Sept. SO, 1916.

Day.

1.. .............
2...............
3...............
4................
5...............

6...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

Jan. Feb.

131
127
127
125
125

125
125
129
143
176

255
255
370
414
405

Mar.

353
334
376
342
360

346
317
295
216
259

374
346
346
374
374

Apr.

359
355
275
258
264

248
234
211
201
186

178
165
156
152
153

Day.

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

Jan.

112
116
118
118

118
123
125
137
137
137

Feb.

376
370
390
370
370

376
376
376
376
376

370
370
390
376

Mar.

389
374
389
374
374

374
374
374
374
374

374
374
374
398
372
360

Apr.

156
158
154
149
139

129
132
123
121
131

128
126
106

Monthly discharge of Lost River diversion canal near Klamath Falls, Oreg.,for the year
ending Sept. SO, 1916.

Month.

Jan. 22-31................................. ...............

April (28 days)... .................... .... s . .............

Discharge in second-feet.

Maximum.

137 
414 
398 
359

Minimum.

112 
125 
216 
106

Mean.

124
286 
356
184

Run-off 
(total in 

acre-feet).

2,460 
16,500 
21,900 
10,200

51,100

NOTE. No flow Apr. 29 to Sept. 30; water flowing in canal but no record obtained Oct. 1 to Jan. 21. 

G CANAL NEAR OLENE, OREG.

LOCATION. In the SW. i sec. 29, T. 39 S., R. 10 E., at intake at east end of Los 
River dam, 4 miles south of Olene, Klamath County.

RECORDS AVAILABLE. July 1, 1912, to September 30, 1916.
GAOE. Gage No. 1 the upper gage is a Stevens 8-day water-stage recorder 200 feet 

"below the intake; gage No. 2 is a similar recorder 11,000 feet downstream. Both 
gages set at same datum.

DISCHARGE MEASUREMENTS. Made from wagon bridge 1,500 feet below intake.
CHANNEL AND CONTROL. Canal is of regular section, 16 feet wide on the bottom and 

practically permanent. Control is a timber check at station 112, just below gage 
No. 2, which backs the water up to the intake.

EXTREMES OP DISCHARGE. Maximum discharge during irrigating season, May 1 to 
September 30, 124 second-feet August 7. Minimum discharge, 28 second-feet 
July?.

ACCURACY. Stage-discharge relation unstable, being affected by operation of check. 
Recorder No. 1 opeiated satisfactorily except May 6-11, July 6-14, 23-29, and 
August 4-8, 20, 21; September 2-11. Recorder No. 2 operated July 5 to Sep 
tember 2. One reading each day on staff gage used at other times. Daily 
discharge ascertained according to the method outlined in Water-Supply Paper 
345E.1 Individual discharge measurements, unless proper correction are made

»Hall, M. R., Hall, W. E., and Pierce, C. H., A method of determining the daily discharge of rivers of 
variable slope: IT. 8. Geol. Survey Water-Supply Paper 345, pp. 53-65, 1915.
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for the slope in the water surface at the time of each measurement, plot 
very discordantly. These measurements, however, develop a well-defined 
rating curve called the "normal curve9' when the discharge is corrected to corre 
spond to that which would occur for a normal slope. This normal rating curve 
has been used in the determination of estimates of daily flow, the discharge for 
any given day as determined from this curve being corrected to correspond to 
the slope in the water surface as obtained from the gage heights at gages Nos. 1 
and 2. Normal rating curve well defined between 50 and 110 second-feet. Rec 
ords fair when both recorders were working; poor at other times, as there was 
considerable fluctuation due to operation of check. 

COOPERATION. Field data and computations by United States Reclamation Service.

G canal diverts water from Lost River in the SW. J sec. 29, T. 39 S., R. 10 E., 
and irrigates land 1 east of the lower part of the river and north of Tule Lake. Return 
waters reach both the river and the lake.

Discharge measurements of G canal near Olene, Oreg., during the year ending Sept. 30,
1916.

[Made by H. W. Humphrey.]

Date.

Apr. 29
May 3

10
19
27

June 9

Gage height.

Gage
No. 1.

Feet.
2.62
3.25
2.79
3.13
3.09
2.18

Gage
No. 2.

Feet.
1.42
1.71
1.16
1.70
2.07
1.66

charge.

Sec.-ft.
73

100
86
96
79
37.3

Date.

June 13
20
30

July 6
12
22

Gage height.

Gage
No. 1.

Feet.
2.91
3.53
3.92
3.00
2.53
2.80

Gage
No. 2.

Feet.
1.92
2.80
2.70
2.56
1.81
2.23

charge.

Sec.-ft.
70
76

119
50
53
55

Date.

July 28
31

Aug. 8
14
23

Gage height.

Gage
No. 1.

Feet.
2.89
3.55
3.83
3.05
2.80

Gage
No. 2.

Feet.
2.54
2.69
2.41
1.82
1.46

charge.

Sec.-ft.
42. a
84

118
S3
SO

Daily discharge, in second-feet, of G canal near Olene, Oreg., for the year ending Sept. SO,
1916.

Day.

1. .......
2........
3........
4........
5........

6........
7. .......
8........
9........

10. .......

11........
12........
13........
14........
15........

May.

99
99
99
99
86

69
64
73
44
82

74
73
76
90
54

June.

44
38
44
43
34

42
42
36
38
53

66
73
75
73
46

July.

88
86
74
55
33

30
28
51
50
48

50
51
48
70
71

Aug.

81
85.

102
101

118
124
113
108
103

108
100
109
93
94

Sept.

58
61
61
EO

Cft

CO

53
W
KA

53

52
52
52
KO

Kft

Day.

16.......
17.......
18.......
19
20.......

91

23.......
24.......
OK

26.......
27.......
Oft

29.......
30.......
31.......

May.

87
87
83
QK

C-fi

62
63
61
63

63
77
7B

79
47
44

June.

72
Eft

59
fio
49

71
66
ftQ
70

76
01

QA

74
7c
QQ

July.

72
66
51
Cft

55

in
in
61
10
54

d.(\
07
41
44

S3

Aug.

94
QA

QQ

7a
46

51
Of

80
78
67

67
RO
an

70
70
70

Sept.

cq

CO
eg

eg
CO

ftfj

65
65
on

ntj

fi7

65
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Monthly discharge ofG canal near Olene, Oreg.,for the year ending Sept. SO, 1916.

Month.

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

99
98 
88 

124 
67

Minimum.

44 
34 
28 
46 
52

Mean.

74.3 
60.4 
55.4 
87.9 
58.6

Run-off
(total in 

acre-feet).

4.570 
3,590 
3,410 
5.400 
3,490

20,500

NOTE. Canal dry prior to April 29; no record April 29-30.

LOWER KLAMATH LAKE NEAR BROWNELL, CAL.

LOCATION. In sec. 35, T. 47 N., R. 2 E., at Laird's landing, at the extreme southern
end of Lower Klamath Lake, about 6 miles southeast of Brownell, Siskiyou
County, Cal. 

RECORDS AVAILABLE. January 23,1907, to July 15,1909; August 1, 1912, to September
30, 1916. 

GAGE. Vertical staff on northeast bent of wharf; datum, 4,083.18 feet above sea level;
August 1, 1912, to August 14,, 1915, datum 4,085 feet. Gage reader, Lawrence
Laird. Gage used 1907 to 1909, in section 35; datum, 4,082.50 feet above sea
level. 

EXTREMES OP STAGE. 1907-1909 and 1912-1916: Maximum stage recorded, 2.4 feet,
or 4,087.4 feet above sea level, April 28-29, 1914. Minimum stage recorded,
4,084.1 feet, September 10-22, 1908. 

COOPERATION. Record furnished by United States Reclamation Service, Klamath
project.

Daily gage height, in feet, of Lower Klamath Lake near Brownell, Cal., for the year ending 
' Sept. SO, 1916.

Day.

1. .............
2. .............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

26.............. 
27..............
28..............
29........ _ ...
30..............
31..............

Oct.

1.7
1.8
1.8
1.7
1.8

1.8
1.7
1.8
1.8
1.9

1.8
1.7
1.8
1.8
1.9

1.8
1.9
1.8
1.8 
1.8

1.7
1.8
2.0
1.8
1.8

1.8 
1.9
1.8
1.8
1.9
1 9

Nov.

1.8
1.8
1.7
1.9
1.8

1.8
1.9
1.6
-1.8
1.8

1.8
1.8
1.9
1.8
1.8

1.9
].°
1.9
1.8 
2.0

1.8
1.8
2.0
1.8
1.6

1.8 
1.9
2.0
2.0
1.8

Dec.

1.8
1.6
2.0
1.9
1.8

1.9
1.9
1.9
1.9
1.8

1.9

1.9
1.9
2.0

1.9
1.9
2.0
2.0 
1.7

2.1
2.1
2.2
2.2
2.2

2.1 
2.2
2.1
2.2
2.2
2.1

Jan.

2.1
2.1
2.2
2.1
2.1

2.2
2.1
2.2
2.1
2.2

2.2
2.1
2.2
2.1
2.2

2.2
2.2
2.2
2.3 
2.3

2.4
2.4
2.4
2.3
2.5

2.4 
2.4
2.5
2.5
2.4
2.4

Feb.

2.3
2.4
2.5
2.5
2.6

2.6
2.6
2.6
2.5
2.6

2.5
2.6
2.6
2.7
2.7

2.7
2.7
2.7
2.7 
2.7

2.7
2.7
2.7
2.7
2.7

2.7 
2.9
2.8
2.9

Mar.

2.8
2.8
2.8
2.8
2.85

2.85
2.85
2.8
2.85
2.8

2.9
2.9
2.95
2.9
2.9

2.9
2.95
2.9

"~2."8"

2.9
2.9
2.95
3.0
2.7

"~2."8"

2.95
3.05
3.1
3.2

Apr.

3.3
3.3
3.2
3.1
3.15

3.2
3.1
3.2
3.15
3.2

3.2
3.15
3.2
3.2
3.3

3.0
3.3
3.2
3.3 
3.3

3.4
3.4
3.2
3.1
3.3

3 3 
3.3
3.4
3.3
3.2

May.

3.3
3.3
3.2
3.3
3.3

3.2
3.25
3.2
3.2
3.3

3.4
3.3
3.4
3.3
3.3

3.3
3.2
3.3
3.3 
3.4

3.3
3.4
3.4
3.3
3.4

3 2 
3.3
3.3
3.3
3.4
3.2

June.

3.2
3.3
3.2
3.3
3.2

3.2
3.2
3.3
3.2
3.2

3.2
3.1
3.0

' 3.2
3.1

3.1
3.0
3.0
3.1
3.0

3.0
3.0
2.9
3.0
2.9

3.1 
3.2
3.0
2.8
2.5

July.

2.6
2.9
2.9
2.8
2.7

2.8
2.8
2.7
2.5
2.4

2.5
2.6
2.6
2.5
2.5

2.6
2.5
2.6
2.5 
2.5

2.4
2.4
2.6
2.5
2.5

2.5 
2.4
2.4
2.35
2.4
2.3

Aug.

2.3
2.25
2.3
2.4
2.3

2.25
2.3
2.2
2.25
2.2

2.1
2.2
2.15
2.1
2.1

2.2
2.2
2.15
2.1 
2.1

2.15
2.05
2.1
2.0
2.0

2.0 
1.9
1.9
2.0
2.0
1.9

Sept.

1.85
1.6
1.9
2.0
1.9

1.9
1.7
1.8
1.9
1.9

1.8
1.9
1.9
1.85
1.9

1.9
1.9
1.9
1.9 
1.9

1.9
2.0
2.0
1.9
2.0

1.9 
1.9
1.9
2.0
2.0

40533° 18 WSP 441- -19
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BEAVER CREEK NEAR LILYGLEN, OREG.

LOCATION. In the SW. \ sec. 32, T. 38 S., R. 4 E., one-eighth mile above Klum 
Creek, 6 miles southeast of the former post office of Lilyglen, and 22 miles east 
of Ashland, Jackson County.

DRAINAGE AREA. About 22 square miles (measured on maps of U. S. Reclamation 
Service.)

RECORDS AVAILABLE. February 1 to June 14, 1916.
GAGE. Vertical staff on left bank; read by Fred Lindsay.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Stream bed composed of silt and clay; probably will not 

shift mateijially. Current sluggish.
EXTREMES OF DISCHARGE. Maximum open-water stage recorded, 3.68 feet March 21 

(discharge, 130 second-feet). Minimum stage recorded, 2.63 feet June 14 (dis 
charge, 4 second-feet).

ICE. Stage-discharge relation affected by ice during February.
DIVERSIONS. A little water is diverted above the station for irrigating meadows and 

watering stock.
ACCURACY. Stage-discharge relation practically permanent; rating curve fairly well 

denned. Gage read twice a week to half tenths. Daily discharge ascertained 
by applying gage heights to rating table. Records fair after April 23; prior to 
that date very poor.

Discharge measurements of Beaver Creek, near Lilyglen, Oreg., during the year ending
Sept. SO, 1916.

Date.

Feb. 5...

Apr. 23..

Made by 

....do.................
Batehelder & Cowgill.

Gage 
height.

Feet. 
o3.50

3.68
3.36

Dis. 
charge.

Sec.-ft.
3 q

131
63.1

Date

Do.

Made by 

C.L. Batehelder.....
....do................

Gage 
height.

Feet.
2 fiQ

2.63

Dis. 
charge.

Sec.-ft. 
4.16
3.43

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Beaver Creek near Lilyglen, Oreg., for the year ending
Sept. SO, 1916.

Day.

1.........
2.........
3.........
4.........
5.........

6.........
7........
8.........
9.........

10.........

Apr. May.

65
61

066
56
56

56
a 56

56
56

»56,

June.

15
14
13

a 12
12

11
10

a 10
9
8

Day.

11. ........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

Apr. May.

49
44
37

a 30
28

28
o26

25
24
23

June.

o7
6
5

a4

Day.

21.........
22.........
23.........
24.........
25.........

27.........
28.........
29.........
30.........
31.........

Apr.

66
68

70
70
70

a 70

May.

25
97

a 30
26

22
19

a 15
15
15

a 15

June.

a Gage read on this day. 
NOTE. Discharge interpolated for days on which gage was not read.
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Monthly discharge of Beaver Creek near Lilyglen, Oreg., for the year ending Sept. SO,
1916.

Month.

May.....................................................
June 1-14. ...............................................

Discharge in second-feet.

Maximum.

65 
15

Minimum.

15
4

Mean.

o50.0 
090.0 
90.3 
36.1 
9.7

Run-off 
(total in 

acre-feet).

3,880 
5.530 
5,370 
2.220 

269

16,300

o Estimated.

NOTE. Discharge estimated as follows: April. 1-10, 100 second-feet; Apr. 11-15, 120 second-feet; Apr. 
16-22, 80 second-feet.

SHASTA RIVER NEAR MONTAGUE, CAL.

LOCATION. In the N. J NE. i sec. 33, T. 45 N., R. 6 W., at highway bridge l\ miles 
southwest of Montague, Siskiyou County. Little Shasta Eiver enters 1 mile 
above and Yreka Creek 5£ miles below the station."

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 24, 1911, to September 30, 1913, and September 20 to 

30, 1916.
GAGE. Vertical staff in two sections; read by H. W. Cherry. Lower section fastened 

to bridge pier on right bank; upper section to left abutment. Several changes 
in gage section have been, made but original datum has been maintained.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; fairly per 

manent. Banks subject to overflow during very high water. Point of zero flow, 
gage height 1.8 feet.

EXTREME OF DISCHARGE. 1911-1913 maximum stage recorded, 4.3 feet at 9 a. m. 
January 19, 1913 (discharge, 712 second-feet); minimum stage recorded, 2.7 feet 
parts of July to September, 1912, and July, 1913 (discharge, 41 second-feet).

DIVERSIONS. Water is diverted for irrigation and power above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation has changed since 1913. Rating curve used 

September 20-30, 1916, well denned. Gage read to half tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records excellent.

Discharge measurements of Shasta River near Montague, Cal., during the year ending
, Sept. SO, 1916. 
[Made by J. F. Kunesh.j

Date.

21.............................................................................

Gage 
height.

Feet. 
3.01
3.00

Dis 
charge.

Sec.-ft. 
90
8A

Daily discharge, in second-feet, of Shasta River near Montague, Cal., for the period
Sept. 20-30, 1916.

Day.

20.......................
21.......................
22.......................
23.......................

Sept.

88
86
86
86

Day.

24.......................
25.......................
26.......................
27.......................

Sept.

86
142
133
115

Day.

28.................... ..
29.......................
30.......................

Sept.

115
IT;
126
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EAST FORK OF SCOTT RIVER AT CALLAHAN, CAL.

LOCATION. In the SW. J SW. 1 sec. 16, T. 40 N., R. 8 W., in Shasta National Forest, 
at highway bridge at Callahan, Siskiyou County, about 800 feet above junction 
with South Fork.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 9, 1913, to September 30, 1916 (fragmentary).
GAGE. Staff in two sections on left bank; lower section, inclined, is fastened to 

cottonwood tree 10 feet above bridge; upper section, vertical, is fastened to left 
abutment of bridge; read by F. H. Williams.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and small gravel; practically 

permanent. One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.0 feet at 2 p. m., 

March 19 (discharge, from extension of rating curve, about 1,200 second-feet); 
minimum stage recorded, 5.15 feet October 10, 14, and 16 (discharge, 8.8 second- 
feet).

1913-1916: Maximum stage recorded, that of March 19, 1916; minimum stage 
recorded, 5.13 feet from 10.30 to 11 a. m. (discharge measurement) September 9, 
1913 (discharge, 8.2 second-feet).

DIVERSIONS. No information.
REGULATION. No information.
ACCURACY. Stage-discharge relation unchanged since station was established. 

Rating curve well defined below 15 second-feet and between 110 and 210 second- 
feet; rest of curve has been drawn by estimation. Gage read to- hundredths 
occasionally. Daily discharge ascertained by applying gage height to rating table.

COOPERATION. Gage-height record furnished by United States Forest Service. 
The following discharge measurement was made by H. J. Tompkins: 
May 25, 1916: Gage height, 6.20 feet; discharge, 156 second-feet.

Daily discharge, in second-feet, of East Fork of Scott River at Callahan, Cal., for the 
years ending Sept. 30, 1914 to 1916.

Day

1913-14. 
1....... ............
2........ ...........
3. ................. -
4. ..................
5. ..................
6...................
7...................

910.. ............ ...»
11...................
12...................
13...................
14...................
15...................
16...................
17...................
18...................
19...................
20...................
21... ...... ».....».
22...................
23...................
24...................
25.......... .........
67...................
28...................
29...................
20...................
21...................
33...................

Oct.

10
10
10

10
10
10
10
10
10
10
10

10

10

10

Nov.

15
10

15

15

1O

26

32

30

27
30

23
22

Dec.

23

27

28

54
62

70

Mar. Apr.

725
760

760

692

402

725

380
274

OCE

244
195
189

May.

380

428

404

404

535

595
535

508

565

480

404

480

June.

454

147
160
160
189
189
189
220
238
255
255
255
255
204
189
134
174
174

July.

110
110
100
89
80

54

41

54

Of\

22

10

Aug.

15

15
15

1«>

 10

10

10

Q 0

Sept.

Q ft

8 0

8 O

15

10

10

iq
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Daily discharge, in eecond-feet, of East Fork of Scott River at Callahan, Cal., for the 
, years ending Sept. SO, 1914 to 1916 Continued.

Day.

1914-15. 
1...................
2...................
3...................
4...................

6...................
7...................
8...................
g
10...................

11...................
12...................
11
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................

23...................
24...................
OK

26...................
27...................
28...................
29...................
30...................
31...................

1915-16. 
1...................
2 ..................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20....... ............

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30 ..................
31...................

Oct.

13
13

13
13

14

15

54
80

30
26

22

20

8.8

8.8

8.8

10

10

13

Nov.

20

20
20

19

20

19

20

20

20

14

15

16

16

20

18

Dec.

is
16

15

18

139'

74

70

54

Mar.

189

134

380
1,200

335
255

220

Apr.

255

404

628

380

380

358

220

189
255
293

204
189

314
*

238

May.

358

274
255

220

380

428

335

480

508

480
535
595

480

454
428

147

189

June.

454

725
565

274
274

335
335
380
335

255

255

99ft

220

160

July.

220

189

134

54

41

89

89

80

41

41

9.6

Aug.

41

OO

7.2

15

10

10

10

Sept.

10

8.8

9 4

8 0

8.8

13

13

13
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SCOTT RIVER AT CALLAHAN, CAL.

LOCATION: In the NE. \ sec. 17, T. 40 N., R. 8 W., in Shasta National Forest, at
highway bridge three-fourths of a mile below junction of East and South forks,
1 mile northwest of Callahan, Siskiyou County. Wildcat Creek enters 500 feet
above and Sugar Creek 1J miles below the station. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 12, 1911, to September 30, 1916 (fragmentary). 
GAGE. Vertical staff in two sections on right bank; installed November 14, 1912;

original gage was just above power house, about 2,000 feet above present site;
present gage installed at independent datum, which on June 26, 1914, was raised
0.91 foot. Gage read by F. H. Williams.

DISCHARGE MEASUREMENTS. Made from highway bridge at gage or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and boulders; fairly permanent.

One channel at all stages. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.1 feet at 4.30

p. m. May 2 (discharge, 775 second-feet); minimum stage recorded, 0.90 foot
October 10, 14, and 21 (discharge, 14 second-feet). 

1911-1916: Maximum stage recorded, 3.4 feet at 11.30 a. m.
June 6, 1915 (discharge, 885 second-feet); minimum stage recorded, 2.0 feet
(old datum) September 25 and 28, 1913 (discharge, 11 second-feet). 

DIVERSIONS. No information. 
REGULATION. No information. 
ACCURACY. Stage-discharge relation changed during winter. Rating curves before

and after change fairly denned. Gage read to hundredths occasionally. Daily
discharge ascertained by applying gage height to rating table. Records good
when gage is read.

COOPERATION. Gage-height record furnished by United States Forest Service. 
The following discharge measurement was made by H. J. Tompkins: 
May 25, 1916: Gage height, 2.20 feet; discharge, 323 second-feet.

Daily discharge, in second-feet, of Scott River at Callahan, Cal., for the year endina
Sept. 30, 1916.

Day.

1. ..........................

3...........................

7...........................

9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

14

14

14

21

Nov.

26

33

37

39

61

58

Dec.

58

230

148

Mar.

270

253

407

605

525
452

407

345

Apr.

325

306
365

306
- 325

452

407
' 430

May.

775

660
632

325

365

July.

253

220

220

162

162

93

Aug.

66

57

57

Sept.

C7

57

57



KLAMATH RIVER BASIN.

INDIAN CREEK NEAR HAPPY CAMP, CAL.

LOCATION. In the NW. J sec. 22, T. 17 N., R. 7 E., in Klamath National Forest, at 
highway bridge at Roberts ranch, about 4| miles north of Happy Camp, Siskiyou 
County, and junction with Klamath River. ,

DRAINAGE AREA. Not measured. ,!
RECORDS AVAILABLE. September 8, 1911, to September 30, 1916 (fragmentary)!
GAGE. Staff in three sections installed at bridge November 20, 1912. Section No. !, 

vertical, iff fastened to stump on right bank of 2 fee't above bridge; No. 2f vertical, 
is fastened to right abutment of bridge near downstream end; No. 3, inclined, 
is fastened to alder tree on left bank 12 feet below bridge. Original gage wa4 
vertical staff fastened to alder tree on left bank about 700 feet above bridge at 
an independent datum. Gage read by Mrs. M. M. Morgan.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; permanent.
EXTREMES OF DISCHARGE. 1911-1916: Maximum stage recorded, 10.6 feet Febru 

ary 17, 1912 (discharge, from extension of rating curve, about 8,430 second-feet); 
minimum stage recorded, 2.5 feet August 19 to September 6, 1914 (discharge, 
20 second-feet).

DIVERSIONS. The Reeve Davis Consolidated Mining Co.'s ditch diverts water. 
above and returns it to the stream below the station; other small ditches use 
water for mining purposes.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

35 and 2,500 second-feet. Gage read to half tenths occasionally. Daily-dis 
charge ascertained by applying gage height to rating table. ,

COOPERATION. Gage-height record furnished by United States Forest Service. 
The following discharge measurement was made by H. J. Tompkins: > 
May 27, 1916: Gage height, 4.50 feet; discharge, 480 second-feet.

Daily di, in second-feet, of Indian Creek near Happy Camp, Col'., for the 
ending Sept. 30, 1916.

Day.

1.. ....................................................
2.....................................................
3.....................................................
4.....................................................
5.....................................................

6.....................................................
7.....................................................
8.....................................................
9.....................................................
10.....................................................

11.................................................'...
12.....................................................
13.....................................................
14.....................................................
15.....................................................

16.....................................................
17.....................................................
18.....................................................
19.....................................................
20.....................................................

21.....................................................
22.
23.....................................................
24....................................................
25.....................................................

26.....................................................
27.....................................................
28.....................................................
29..................................................
30.....................................................
31.....................................................

Jan.

iso

130

510

Feb.

2,070

1,480

........

1,570
1 E7n

Apr.

1,200

June.

450
470

July.

IDA

86'

Aug.

Oft

280

f\O

08

62

47
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TRINITY RIVER AT LEWISTON, CAL.

LOCATION. In the ME. f sec. 19, T. 33 N., R. 8 W., at highway bridge at Lewiston, 
Trinity County, and about 9 miles below Stewarts Fork. Indian Creek enters 6 
miles below the station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 28, 1911, to September 30, 1916.
GAGE. Vertical staff in two sections on left bank at bridge; lower section fastened 

to pile 10 feet above bridge; upper section fastened to downstream end of bridge 
abutment. Gage read by W. W. Phillips.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed x of small boulders and gravel; practically 

permanent. Banks are subject to overflow at extremely high water.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 15.4 feet at 8 a. m. 

March 20 (discharge, from extension of rating curve, about 23;500 second-feet); 
Tm'TviTmim stage recorded, 2.3 feet, September 26 and 28-30 (discharge, 150 second- 
feet).

1911-1916: Maximum stage recorded, 16.7 feet at 12.30 p. m. January 2, 1914 
(discharge, from extension of rating curve, about 26,900 second-feet); minimum 
stage recorded, 2.28 feet, September 1, 1911 (discharge, 145 second-feet).

DIVERSIONS. Water is diverted above the station for irrigation, placer mining, and 
power development.

REGULATION . N one.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

300 and 3,000 second-feet, fairly well denned below 300 feet and extended above 
8,000 second-feet. Gage read to tenths twice daily. Daily discharge ascer 
tained by applying mean daily gage height to rating table. Records excellent, 
except for very low water, for which they are good, and for very high water, for 
which they are probably good.

No discharge measurements were made at this station during the year ending Sep 
tember 30, 1916.

Daily discharge, in second-feet, of Trinity River at Lewiston, Cal., for the year ending
Sept. SO, 1916.

Day.

1.. ............

4.. ............

6..............

9
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
3,1.. ............

Oct.

175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
205
240
240
240
222
240
222

. 20.5
205

Nov.

285
205
205
205
205
205
205
205
315
315
295
258
205
205
205
258
275
315
338
338
338
315
315
338
460
905
605
385
410
410

Dec.

410
435

3,660
2,230
1,390
2,000
1,580
1,140
1,780
1,300
1,220
1.060
3,250
2,230
1,480
1,140
1,620

905
835
835
835
835
942
942
905
905
835
800
765
700
635

Jan.

635
635
635
635
575
575
575
635
635
700
700
700
668
635
668
635
635
635
635
668
635
635
668

1,890
3,800
2,470
1,390
1,220
1,220
1,220
1,140

Feb.

870
800
765

1,220
1,140
2,860
5,000
4,690
4,540
12,200
8,460
5,000
4,090
3,940
4,690
5,480
5,640
5,980
5,640
5,320
5,480
5,980
4,690
5,000
4,540
4,390
4,690
4,690
4,240

Mar.

3,800
3,250
3,250
3,250
2,860
2,990
2,860
3,120
3,250
3,800
4,390
5,320
5,980
5,160
4,690
5,000
5,320
5,980

12, 700
22,200
11,300
7,650
5,980
5,160
4,390
4,090'
3,800
3,940
3,800
3 SOO
3,800

Apr.

4,090
4,390
4,090
4,090
4,090
3,800
4,240
4,840
5,480
6,150
5,810
4,690
3,940
4,390
5,000
4,390
4,090
3,520
3,660
3,380
3,250
3,520
3,660
4,090
4,840
5,000
5,320
4,540
3,800
3,520

May.

4,090
5,000
5,980
7,060
7,060
7,450
5,320
4,390
3,520
3,250
2,990
2,730
2,730
2,730
2,990
3,250
3,250
3,250
3,520
3,800
3,520
3,380
3,120
2,730
2,350
2,110
2,470

3,250
2,990
2,730

June.

2,470
2,470
2,860
3,520
3,940
3,660
3,800
4,090
4,090
3,520
3,120
2,990
2,990
3,250
3,250
3,250
3,520
3,660
3,250
2,230
1,890
1,780
1,780
1,780
1,780
1,780
1,580
1,390
1,300
2,730

July.

2,730
2,230
1,780
1,580
1,480
1,390
1,390
1,390
1,390
1,220
1,220
1,220
1,300
1,220
980

1,390
1,220
905
800
835
800
800
732
635
635
605
545
488
410
410
410

.Aug.

385
360
360
360
338
315
315
295
275
275
275
275
275
275
275
275
275
275
275
97S

240
240
240
222
205
205
205
OAK

205

190

Sept.

190
190
190

205
190
190
190
175
175
175
175
175
175
175
17S
175
175
175
175
175
175
175
175
175
ICrt

 ten

1 En
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Monthly discharge of Trinity River at Lewiston, Cal., for the year ending Sept. SO, 1916.

Month.

December. ...............................................

February ................................................
March...................................................
April....................................................

June.....................................................
July.....................................................
August..................................................

Discharge in second-feet.

Maximum.

240 
905 

3,660 
3,800 

12,200 
22,200 
6,150 
7,450 
4,090 
2,730 

385 
205

22,200

Minimum.

175 
205 
410 
575 
765 

2,860 
3,250 
2,110 
1,300 

410 
190 
150

150

Mean.

189 
315 

1,260 
939 

4,550 
5,380 
4,320 
3,740 
2,790 
1 100 

271 
176

2,070

Run-off 
(total in 

acre-feet).

11,600 
18,700 
77,500 
57,700 

262,000 
331,000 
257,000 
230,000 
166,000 
67,600 
16,700 
10,500

1,510,000

SMITH RIVER BASIN. 

NORTH FORK OF SMITH RIVER NEAR CRESCENT CITY, CAL.

LOCATION. In the SW. \ NE. £ sec. 20, T. 17 N., R. 2 E., half a mile northeast of
Gasquet, half a mile above junction of North and Middle forks, and about 15
miles northeast of Crescent City, Del Norte County. 

DRAINAGE AREA. About 81 square miles.
RECORDS AVAILABLE. September 8, 1911, to September 30, 1916 (incomplete). 
GAGE. Staff in four sections on left bank installed December 5, 1911; read by A. W.

Lewis. The original gage was washed out November 15, 1911. Its datum was
not referred to that of present gage.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading. 
CHANNEL AND CONTROL. Bed rough; composed of boulders and gravel. Control has

not shifted since the present gage was installed. Banks are high and not subject
to overflow. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year and period 1911-
1916: 27.5 feet at 2.30 p. m. November 25, 1915 (discharge, from extension of
rating curve, about 28,200 second-feet); minimum stage recorded, 8.49 feet at
9 a. m. October 30, 1915 (discharge, 62 second-feet). 

DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below

13,000 second-feet and extended above. Gage read to quarter tenths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records for periods during which gage is read probably excellent. 

COOPERATION. Gage-height record furnished by United States Forest Service.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of North Fork of Smith River near Crescent City, Cal., for 
the year ending Sept. SO, 1916.

Day.

1. .............
2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

n. .............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22............
23..............
24............
25..............

26..............
27............ .
28.......... .
29..............
30..............
31..............

Oct.

65
106
77
71

67
65
65
64
62

Nov.

65
65
166
77
71

68

228

132

148

1,910
980

665
456

2,100

Dec.

1,400
1,260
1,330

2,280

1,820

1,910
1,730

Jan.

1,400
1,480
1,140

1,140

3,430
2,280
1,400

1,080
1,030

1,080
930

835
835
705
665

2 680
1Q 7fln
18,400
9 220

4 480
2, 880

1,400
1,140
1,030

Feb.

930
1,030
5,630
6,350
4,720

20,600
20,800
7,120

11,600

8,860
4,720

3,760

3,320
2,880
2,480
2,000
1 ^Ififl

1,400
1,200

1,030

non

7Qn
705

Mar.

930

4,720

3,540

2 7QA

1,820
5,490

6,050

Apr.

705

665
665
590

590

835

930
QOfl

May.

705

1

June.

148
148

132

125
125

118
118

157
252

July.

590

424

334
278
252

206

148

1,910
1,030

166

Aug.

148
148
148
132
125

118
101

106

108

81

Sept.

85

84

MIDDLE FORK OF SMITH RIVER NEAR CRESCENT CITY, CAL.

LOCATION. In the NE. \ SE. \ sec. 20, T. 17 N., R. 2 E., at highway bridge 800 feet 
above junction of North and Middle forks, one-eighth mile east of Gasquet, and 
14 miles northeast of Crescent City, Del Norte County.

DRAINAGE AREA. 146 square miles.
RECORDS AVAILABLE. September 8, 1911, to September 30, 1916 (not complete).
GAGE. Chain gage attached to downstream guard rail of bridge; May 26, 1913, an 

inclined staff in two sections was installed on right bank 60 feet upstream from 
bridge; original datum was not maintained; chain gage is read during low water 
when staff gage can not be read. Gage is read by A. W. Lewis.

DISCHARGE MEASUREMENTS. Made from bridge at gage or by wading.
CHANNEL AND CONTROL. Bed rough; composed of boulders and gravel; somewhat 

shifting. Banks are high and not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during year and period 1911-r 

1916: 17.5 feet at 1.30 p. m. November 25, 1915 (discharge, from extension of 
rating curve, about 14,300 second-feet J); minimum stage recorded, 3.45 feet 
(chain gage) at 10 a. m. October 21, 1915 (discharge, 38 second-feet).

DIVERSIONS. -^-None.
RE GUL ATIO N . None.
ACCURACY. Stage-discharge relation permanent. "Rating curve for chain gage, 

read below stage, 4.0 feet (discharge, 100 second-feet), fairly well denned; for 
staff gage, well denned below 8,000 second-feet and extended above. Gage 
read to quarter tenths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table. Records obtained from chain gage fair; 
those from staff gage probably excellent.

COOPERATION. Gage-height record furnished by United States Forest Service. 

No discharge measurements were made at this station during the year.

1 Discharge published in Water-Supply Paper 391 is an error. It should have read "February 17,191? 
(discharge, from extension of rating curve, about 13,900 second-feet) * * *."
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Daily discharge, in second-feet, of Middle Fork of Smith River near Crescent City, Cal., 
for the year ending Sept. 30, 1916.

Day.

1...... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

. 38
44
115
62
56

.54
51
49
46
50
50

Nov.

55
59
100
69
60

52
55
180
104
92

89
87
85
82
82

465
250

205
142

165
190

4,320
8,460
12,600

2,450
1.200
735

1,890
1,140

Dec.

735
735
785

1,650
6,680

4,140
1,890
1,340
1,200
950

1,070
950

3,180
'2.550
2,250

1,010
895
735
685
685

685
646
607
568
685

590

505
485
425
425

Jan.

385
385
635
685
635

635
1,140
2,150
1,490
1,070

840
735
785
735
685

660
635
568
505
465

465
1,340

10,800
12,200
6,160

3,420
2,350
1,810
1.340
1,070

895

Feb.

840
785

3,420
3,660
2,850

10,600
10,900
5,380
4,020
7,330

5,770
3,540
2,850
3,420

2, 750
2,550
2 ocn

1,890
1,650

1,490
1,420
1,140
1,010
895

895
840
785
685

Mar.

785
735

1.490
1,200

2,960

1,970
1,970
1,730
1,340
2,650

2,550

Apr.

735

685
685
635
635
735

1,490

635

635
612
568

1,070

May.

735
685
635
612

June.

280
280

280
280
315
280
265

250
250
250
250

250
250

214
190

168
165

214
914.

250
205

July.

368
280
232
205

190
180
165
162
152

124
130

385
280

115

94

Aug.

102
100
103
90
96

80
80
88
85

80

76
76

62

64
64
58
62

Sept.

62
70

76

70
70
70
67
67

58
60

57

54

NOTE. Nov. 11,12, 23, 24, Dec. 22, 23, and Jan. 16, no record; discharge interpolated.

Monthly discharge of Middle Fork of Smith River near Crescent City, Cal., for the year
ending Sept. 30, 1916.

Month.
Discharge in second-feet.

Maximum.

12,600 
6,680 

12,200 
10,900

Minimum.

52 
425 
385 
685

Mean.

1,190 
1,300 
1,860 
3,060

Run-oft 
(total in 

acre-feet).

70,800 
79,900 

114,000 
176,000

441, 000
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MISCELLANEOUS MEASUREMENTS.

Measurements of stream flow in the Pacific slope basins of Cali 
fornia at points other than gaging stations are listed in the following 
tables:

Miscellaneous discharge measurements in the Pacific slope basins of California.

Santa Ana River basin in the vicinity of San Bernardino, Cal.

[Furnished by A. L. Sonderegger.]

Date.

1916.
May 7

15

1915. 
May 31

17
17
19
8

19
May 19

31

17
May 31

19
Feb. 2

May 31

June 8
May 12

31

8
12
19

12
17
19
19
22

Dec 9
17

8
19

17

1916. 
May 7

7
15
11

1915. 
Feb. 21

23

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do ..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do.....'.............

.....do..................

.....do..................

Locality.

Mill Creek at Bed- 
lands. Cal. 

.....do..................

Redlands. Cal. 
.....do..................
.....do..................
.....do..................
.....do..................

Redlands. Cal. 
.....do..................

Redlands, Cal. 
.....do..................
.....do..................
.....do..................

Street. Redlands. Cal. 
.....do..................
.....do..................
Orange Street, Red-

lands, Cal.

Street, Redlands, Cal. 
.....do..................

Street, Redlands, Cal. 
.....do..................
.....do..................
.....do..................
...... do.. ................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

lands. Cal. 
.....do..................
.....do..................
.....do..................
.....do..................

lands, Cal. 
.....do..................
.....do..................
.....do..................

Avenue, San Bernar 
dino, Cal. 

.....do..................

.....do..................

Gage 
height.

Feet.

2.10

1.98

2.38

3.0

3.3

3.1

3.2

Dis 
charge

Sec.-ft. 
91 a

149

280

174
« 86
6153

244
160

264
165

211
163
209
208

136
219

c800

19

12
139

222
<*217

156
171

« 87
<*137

216

257
/119

9.6
3.7

247

270
257

7.2
3.9

206
0141

161

65

40
32

"North Branch.
* South Branch.
« Estimated.
d 1 mile below Orange Street.

e One-half mile below Orange Street. 
/ IfOOO feet south of Orange Street. 
g One-half mile east of Palm Avenue.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, CaL Continued.

Date.

1915.

10
11
18
24

19
T)an Q

17

1916.

99

1915. 
Feb. 6

99

23
97

Mar. 2

4
4
4

  6
9

10
11
15
18
24

Apr. 10

19
T)w 17

1916. 
Apr. 22

1915.

Jan. 26

30
Feb. 2

3
5

11
12
16
17
20
23
OK

27
Mar. 1

2
3
4
6

15
18
24

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do.. .................

.....do...]..............

.....do..................

Tributary to 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do....'...............

.....do...................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Locality.

1 , 000 feet east of Pepper
Avenue, San Bernar 
dino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

Bernardino. Cal. 
.....do..................
.....do..................
.....do..................

.....do..................

nardino, Cal.

Canal Co. intake), east 
of Stiles Street, San 
Bernardino. Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

Santa Fe bridge, San 
Bernardino, Cal. 

Salt Lake Street (E
Street), San Bernar 
dino. Gal.« 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

height.

Feet.

Dis 
charge.

Sec.-ft.
a 33

23
26
26
7.7

262

235
6.1
4.4

365
370

23

92
60
43

122
106

6112
cl20
<*114

84
59
61
60
56
85
47
70

225
188

.4

417

111

49

540
498
162
80

105
875
661
158
147
70

112
116
82

174
128
164
170
139
126

74
83
59

a Includes Plunge Creek. 
b 11.40 a. m.

c 11.50 a.m. 
* 12.05 p. m.

Timoteo Creek enters above E Street.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana Riv«r basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915. 
Apr. 1

12

12
19
22

23
Dec. 9

01

1916.

20

28
Feb 4

15
18
21
24
26
28
90

Mar. 2
3

10

17

23

31

10

May 7
15

1915. 
May 19

31
June 8

12

19
17

19
19

Dec. 9

17
May 19

Dec. 9

17

3

3

Stream.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Waste ditch. ............

.....do..................

.....do..................

Works. 
.....do..................
.....do..................

.....do..................

.....do..................
Mill Creek... ............

.....do..................

.....do..................

Tributary to 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do'..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...........:......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Locality.

Salt Lake Street (E
Street), San Bernar 
dino. Cal.o 

.....do..................

.....do........;.........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.............:....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Pedley dam, 3J miles
southwest of River 
side, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Conservation Works, 
Redlands, Cal. 

.....do..................

.....do..................
Upper weir, Redlands,

Cal. 
.....do..................

Cal.

Cal. 
.....do..................
200 feet below flume at

mouth of canyon, 8J 
miles northeast of 
Redlands, Cal.

mouth of canyon near 
Redlands. Cal. 

600 feet above power
house No. 1 (lower 
plant) near Redlands, 
Cal.

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
91

210
197
193
209
210
20
1.5
5.0

37
32 .

127
1.110

730
3,720

787
900
787
648
695
592
952
735
990
855

1,030
832
846
842

1,030
766
636
651
766
700
393
218
142

142

130
84
89

687
128
22

1.7
17
1.4

7.5
49

4.8

5.6
41

29

40

  Timoteo Creek enters above E Street. 6 250 feet below Pedley dam.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd.

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Pate.

1915. 
AUK. 3

3

3

May 31

19
Aug. 3
Nov. 23

17

3

IfoTT 1O

Dec. 9
17

May 19

6

12

30
31

Feb. 2
2
3
g

10
13

Mar. 27
Feb. 22

1916.

15
7

M

1915.
Mar. 24

17

1916.
A TX.. OO

May 7

15

Stream.

Mill Proolr

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do......... ..........

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
"WactA

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to 

.....do..................

.....do..................

.....do..................

.....tfo. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Diverts from Mill Creek.

.....do..................

.....do..................

.....do..................

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Diverts from Santa Ana
River. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.... .do. .^. ..............

Locality.

Redlands, Cal.

Zanja at Redlands, 
Cal.

Fork flume above 
mouth of Mill Creek. 

Above junction with
Santa Ana River near 
Redlands. Cal. 

.....do..................

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................
Intake near Redlands,

Cal. 
Just south of flume over

Mill Creek near Red- 
lands, Cal. 

One-fourth mile above
mouth of Mill Creek, 
near Redlands, Cal. 

.....do..................

.....do..................

near Redlands, Cal.

in line with pole line, 
Palm Avenue, Red- 
lands, Cal. 

.....do..................

mouth of canyon, just 
east of San Bernardino, 
Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Three-fourths mile west

of Orange Street, San 
Bernardino, Cal.

Palm Avenue, San Ber
nardino, Cal. 

.....do..................
Above junction with

Santa Ana River at 
San Bernardino, Cal. 

.....do..................

Sterling Street, San
Bernardino, Cal. 

....do..................
.....do..................

...do..................
.....do..................

Weir No. 1, San Ber
nardino, Cal. 

300 feet east of Tippe-
canoe Street, San 
Bernardino, Cal. 

Weir No. 1. Redlands
Road, San Bernardino, 
Cal.

Gage 
height.

Feet.

Dis-. 
cEarge.

Sec.-ft. 
34

5.0

56

148

87
93
5.6
.2
.3
.7

94

62

1.9

15
13
4.0

7.4

5.7
10

55
7.7

a 97
i>99

44
c20
e*29
485

79
17

.3

1.5

.0
2.4 

e.l

36

52
1.1
6.3
5.4

43

11

59

  At 11.60 a. in. 6 2.50 p. m. 11.20 a. m. «* 2.40 p. m. Estimated.
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measurements in the Pacific slope basins of California Cont'd.
Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915. 
Apr. 10

May 8
Nov. 16

17
23

Dec. 9
17
30
31

1916. 
Apr. 22
May .7

15

1915. 
Feb. 3

6
g

10
11
12
16
17
20
23
25
27

Mar. 1
2
6

15
18
24

Apr. 10
15

Nov. 16
17
23

17
31

1916.

May 7
15

1915. 
Mar. 30

16
May 25
July 17

00

flant Q
29-

Nov. 20

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to 

Eiver. 

.....do..................

Eiver. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
..:.. do.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Locality.

24 miles southeast of 
Riverside, Cal. 

.....do..................

Bernardino. Cal. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do...................

.....do..................

.....do..................

bridge and Waterman 
Avenue, San Bernar 
dino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Between gage canal
bridge and Waterman 
Avenue, San Bernar 
dino, Cal. 

.....do..................

.....do..................

660 feet west of Pepper
Street, Harlem 
Springs, San Bernar 
dino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
39

40
12

15
.5

6.3
22
40
28

2.4
.7

»1.2

11

5.2
39

166
28
9.4
9.5
6.1

11
5.5
5.8
4.9

15
7.6
2.2
44
1.8
2.9
.7

10
13
15
18

.3
1.1

11
1.3

.0

15
.0

<*1.7

«4.1
11
3.2
2.8
3.9
3.7
.2

1.2
5.3

a Some of this water diverted by Gage Canal Co.
6 At gage canal crossing.
c Since Nov. 23,1915, this creek enters Santa Ana River at Waterman Avenue.
d South branch only.
e Exclusive of flow in Highlands waste ditch.
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Miscellaneous discharge measurements in the Pacific slope basins of California Contd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915. 
Mar. 30

16
May 25
July 17

23

29
Oct. 20
Nov. 20

1916.

1915. 
Mar. 30

Apr. 8
16

May 25
July 17

23
27
29
31

Aug. 2
3
4
5
6
7
9

10
11
12
13
14
16
17
18
19

Sept. 9
29

Oct. 20
Nov. 20

1916.

1915. 
Apr. 16

July 23
27
29
31

Aug. 2

4
5
6
7 
9 

10
11
12 
13
14
16
17 
18
19

Stream.

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do..................

....do...................

....do..................

.....do...................

.....do...................
....do...................
....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do..................

.....od.. .................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

do

.....do..................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do.................. 

.....do.................. 

.....do...................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do.................

.....do.................. 

.....do..................

.....do..................

Tributary to 

....do..................

....do..................

....do..................

....do..................

....do..................

....do..................

....do..................

....do..................

....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..'................

.....do..................

.....do..................

.....do..................

...l.do.. ................

.....do..................

.....do.................. 

.....do.................. 

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do. .................. 

.... .do. ......... .'......:

.....do..................

t Locality.

half mile west of Har 
lem Springs, San Ber 
nardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Sterling Street, below
intake of Shay ditch, 
San Bernardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.......................do............:.....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Bernardino, Cal. , 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
..».. do. .................

.....do..................

.....do..................

.....do.................. 

.....do.................. 

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..............'....

.....do..................

.....do.................. 

.....do..................

.....do..................

Gage 
height.

Feet.

o0.153
1V\

.150
346

.359

.402
289

.233

.231

.149

.108

.114

.114

.134

.118

o .233
229

.225

.387

.395

.438 
344

.284

.279 

.210
184

.192

.192

.185

Dis 
charge.

Sec.-ft.
Q Q

1.7
6.2
2.8
.5
.2
.4
.1
.2

7.7

10

3.4

1 0

4.5
3 K

1.5
i t
1.4
9 n
1.4

.8

.8
2.7
2.8
3 D

2.0
1.5
1.5
.8
.5
.5
.5
.7
.5

2.8
.2

3.2
10

14

OQ

2 7

2.6
2 6
2 6
2 0
1.5
1.4
1.4
3.2
3.2 
3.8 
2 6
2.0
1.9 
1.3
1.0
1.1
1.1 
1.1
1.1

o Head over four-foot rectangular weir with end contractions. 

40533° 18 WSP 441  20
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Miscellaneous discharge measurements in the Pacific slops basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915.
Feb. 1

5
15

Mar. 11
16
30

Apr. 8
16

May 25
July 15

17
23
27
29

29
29
29

Oct. 20
Nov. 20

1916.

1915. 
Mar. 30

16
May 25
July 17

23
31

Aug. 2
3
4
5
6
7
9

10
11
12
13
14
16
17
18
19
20
23
27
30

9
17
20
29

Oct. 1
20

Nov. 20

1916

1915. 
Mar 31

Apr. 16
May 25

Stream.

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...'...............

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

* Tributary to  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do................'...

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....d<v... ...............

.....do...................

Locality.

Line Road, San Ber 
nardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

intake 800 feet south 
of Base Line Road, 
San Bejrnardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do.... ...............

.....do...................

.....do...................

.....do...................

.....do..................

Ninth Street, San Ber
nardino, Cal. 

.....do...................

.....do...................

Gage 
height.

Feet.

0.158

.146

.294

.396

.447

.397

.404

.356

.353

.332

.136

.230

.128

.134

.136

Dis 
charge.

Sec.-ft. 
7.2

9.3
8.9

4.9
4.6
3.5
8.8
5.5
5.0
2.8
2.6
3.6
4.6
5.2
4.3
8.1
4.4
.8

3.8
9 7

15

6.9

6.7
13
11
7.4
2.9
3.9
2.1
1.1
1.8
2.1
3.3
9.9
8.3
8.5
7.0
6.9
6.3
1.7
3.7
1.5
1.6
1.7
1.7
1.7

13
7.7
4.7
8.8
3.5
7.7

14
17
4.9

12

15

13

18
13
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915. 
July 17

23
Sept. 9

29
Oct. 1

20
Nov. 20

1916.

1915. 
Feb. 1

5
16

Mar. 11
16
01

16
May 25
July 17

23
9Q

Oct. 1
20

Nov. 20

1916.

1915. 
Mar. 31

Apr. 16
May 25
July 17

23
Sept. 9

OQ

Oct. 1
20

Nov. 20

1916.

1915. 
Feb. 4

15
17
00

Mar. 1
16

16
TWav 9^
July 17

23

29
Oct. 20

1916.

Stream.

.....do  ................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Locality.

nardino, Cal. 
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................

.....do..................

tract, San Bernardino, 
Cal. a 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do........... f ......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

City Creek, San Ber 
nardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

dino, Cal. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Mill Street, San Bernar
dino, Cal.

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft.
& 7

9 -1

5.8
15
18
13
19

99

29

on
«7

31
26
9°.

23
33
25
22
25
22
00

35
21
23

28

27

32
97

45
40
35
on

46
24
01

42

77

98
95
72

130
76
43
57
77
73
70
65
72
43
51

102

  Just below entrance of San Bernardino waste.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd.

Santa Ana River basin in the vicinity of San Bernardino, CaL Continued.

Date.

1915. 
Feb. 5

15
17

Mar. 31
Q OTvl- on

Nov. 20
Sept. 29

Feb. 2

3
6

10
11
12
16
17
on

23
25
27

Mar. 1
2
6
9

11
15
18
24

Apr. 1

16
May 25

July 17
23

29
Oct. 1

20
Nov. 20

1916.

1915.
fifint 9Q

Oct. 1
Nov. 20

Oct. 1
Mar. 30

16
May 25

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do....................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do....................

.....do..................

.....do...................

.....do...................

.....do...................

.:...do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

... ..do.. ....1. ..........

.... .do....... .......... ..

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...............'...

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Locality.

Timber Creek, on 
Brown tract, San Ber 
nardino. Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

Daley diversion, 1,000 
feet west of E Street, 
San Bernardino. Cal. 

.....do..................

.....do..................

Daley diversion, San 
Bernardino, Cal. 

Riverside Water Co.'s
intake between E 
Street and Mount Ver- 

  non Avenue, San Ber 
nardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Kenyon's one-fourth
mile nojth of Colton 
Avenue, Colton, Cal. 

.....do...................

.....do...................
200 feet south, of Colton

Avenue, Colton, Cal. 
.....do...................
Pepper Street, San Ber
nardino, Cal. 

.....do...................

.....do...................

.....do...................

height.

Feet.

Dis 
charge.

Sec.-ft.
*TQ

99
oo

61
C1

74

11
67
70

327

186
lie
236
635
419
289
left
1ft7

155

187
IRQ

208
214
155
160
132
130
120
118
98
91
84

108
66
75
70
64
75

o78
39
79

138

72

69
73
80

74
,.7

2.7
5.3
1.0

Includes waste of 2.8 second-feet.
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Miscellaneous discharge measurements in the Pacific slope basins of California   Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal.   Continued.

Date.

1915. 
July 17

23
Sept. 9

29
Oct. 20
Nov. 20

1916. 
Jan. 5

1915. 
June 24

Sept. 29
Oct. 20

1916. 
Jan. 5

1915. 
Mar. 30

Apr. 8
16

May 25
June 24
July 17

23
Sept. 9

29
Oct. 20
Nov. 20

1916. 
Jan. 5

1915. 
Mar. 30

Apr. 8
16

May 25
June 24
July 17

23
27

Sept. 9
29

Oct. 20

1916. 
Jan. 5

1915.

May 25

July 15
17
23
31

6
7

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Haws Ditch. ...........

.....do..................

.....do...................

.....do ..................

Rabel ditch.... ..........

.....do...................

.....do...................

.....do...................

.....do... ...j.. ..........

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

Shay ditch. .............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

....do...................

Tributary to 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

Creek. 

.....do...................

.....do...... ............

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.,. ..do..... ..............

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
....do...................

.....do...................
....do.................

Locality.

nardino. Cal. 
.....do...................
.....do...................
.....do...................
.....do.............:.....
.....do...................

.....do..................

Street, Harlem 
Springs, San Ber 
nardino, Cal. 

.....do...................

.....do...................

.....do..................

of Pepper Street, Har 
lem Springs. San Ber 
nardino. Cal. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

Sterling Street, San Ber
nardino, Cal. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do........:..........

.....do..................

Intake 800 feet south of
Base Line road, San 
Bernardino, Cal. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Gage 
height.

Feet.

t> 0. 369
.393
.339

Dis 
charge.

Sec.-ft.

0.1
o.2

o.2
3.4

2.1

1.3

.7

.2

.0

2.8

6.4
7.0
3.2
3.7
4.2
5.6
5.8
3.1
2.7
2.4

.0

3.3

2.9
5.2
2.7
3.9
2.1
2.6
2.0
2.5
2.7
1.6

.0

3.0

.1
1.0
.0
.1

2.1
o.l
1.6
2.2
2.4
1.9

 Estimated. b Head over 3-foot rectangular weir with end contractions.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Gal. Continued.

Date.

1915.
Allcr Q

10
11
12
13
14
16
17
18
19

Sept. 9
Oct. 20
Nov. 20

1916. 
Jan. 5

1915. 
Feb. 3

13
Apr. 7

14
Mar. 30

Apr. 16
May 25
July 17

23
Sept. 29

,July 17

23

6
9

10
16
20
23
27

17
20
29

Oct. 20
23
26

Nov. 20

26
30

Feb. 2
2

g

10
10
10

16
Mar. 17

27

15

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

waste water. 
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................

diversion. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do....................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

Tributary to 

Creek. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do.. .................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Creek. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do... ................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do..................

.....do..................

Locality.

Base Line road, San 
Bernardino, Cal. 

.....do...................

.....do...................

... ..do.... ...............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

mouth of canyon near 
San Bernardino, Cal. 

.....do...................

.....do...................

.....do...................

dino, Cal. 
.....do...................
.....do...................
.....do...................
.....do...................
.....do....................

tract at Fifth Street, 
San Bernardino, Cal. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

...>.do..... ....... .......

.....do.. .................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.:... do.. .................

.....do...................

.....do...................

.....do...................

mouth of canyon, San 
Bernardino. Cal. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do.............:.....

.....do.............. . .

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

.339

.325

.326

.323

.262

.256

.255

.259

.258

Dis 
charge.

Sec.-ft. 
2.0

1.9
1.8
1.8
1.8
1.3
1.3
1.3
1.3
1.3
3.7
.5
:l

.0

16

19
4.8
5.2
1.0

a. 2
a. 3
4.2
.9
.6

9.1

9.3
3.3
3.3
.8

11
6.6
8.4
7.5
8.4
.3

10
6.0
.2

11-
7.8

' .6
.0

10.0
.4

14

17
90

128
184
64

6 *5
"30

d425
«512

132
85
37
18
15
15

i Estimated. * 1.40 p. m ( c 9.25 a. in. * 12.45 p. m. e 9.05 a.m.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd.

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915 
Mar. 17

27
Apr. 10

15
Mar. 17

27
Apr. 15
Mar. 17

27

Mar. 17

27
97

31

16
May 25
July 17

23

29

Nov. 20

1916

1915 
Feb. 1

4
15

Mar. 1
11
16
31

16
"M"a\7 9*i

July 17
23

29
Oct. 20
Nov. 20

1916.

1915. 
Feb. 1

4
15

Mar. -1
11
16
it

16
May 25
July 17

23

29

Nov. 20

1916. 
Jan. 5

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do........... ........

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do..................

.....do...................

.....do..................

.....do...................

.....do.......:...-......-

.....do...................

.....do...................

.... .do. .................

Tributary to  

.....do.................

.....do..................

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..............----

.... .do... ...............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.......'.........--

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do. ... .............

.....do..................

.....do..................

.....do..................

.....do..............----

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Locality.

Bernardino, Cal. 
.....do..................
.....do..................
.....do..................

nardino, Cal. 
.....do..................
.....do..................

Bernardino, Cal. 
.....do..................
.....do..................

nardino. Cal. 
.....do........-.-..--.-.

Bernardino, Cal. 
.....do..................
.....do......   .........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

Fifth Street, San Ber
nardino, Cal. 

.....do..................

.....do...............~-

.....do..................

.....do..................

.....do..................
od

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Bernardino, Cal. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do...........-.--.-.
.....do.................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
......do..................

.....do.. ................

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
26

8.8
6.1
6.5

16

4.3
1.3

17

2.3
1.3

17

1 9
2.5

12
5.1

19
* 1.4

1.4
2.3
.6
.4

1.9

38

2.8

2 9
3.6
3.8
2.6
2.8
2.7
2.4
2.5
2.5
3 n

2.8
2.5
2.3
2.9
2 0

3.7

2.4

2.0
2.3
3.3
2.3
2»
2.9
2.6
3.1
2,0
2.4
2.2
2.7
1.7
2.2
9 A

3.2
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e measurements in the Pacific slope basins of California Cont'd.

Santa Ana River basin in the vicinity of San Bernardino, Gal. Continued.

Date.

1915. 
Jan. 23

Feb. 6
Mar. 16

29

14
May 3

12

Feb. 5

15
17
23

Mar. 1
11
16

Apr. 1

16
May 25
July 17

23
Rent Q

29
Oct. 20

1916.

1915. 
Feb. 6

5

10
11
12
16
17
20
23
27

Mar. 1
2
6
9

15
24

Apr. 1

16
May 25
July- 17
Sept. 9

29
Oct. 1

20
Nov. 20

1916. 
Jan. 5

1915. 
Mar. 16

26
Apr. 9

14
27

May 3
12

Stream.,

.....do...................

...:.do..... ..............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Timber Creek .~..........

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
....do..................

....do..................

.....do...................
....do...................
....do...................
....do...................
....do...................
....do...................

Tributary to 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do......... .........

.....do..................!

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do. ..................

Locality.

miles northwest of San 
Bernardino, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Cal. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

Edison power house, 
near San Bernardino, 
Cal.

San Bernardino, Cal. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

 

0.77
.79
.71
.75
.73

Dis-. 
charge.

Sec.-ft. 
3.0

8.1
7.0
5.7
4.1
4.7
7.2

8.8.

17

16
19
17
25
13
16
14
13

^ 14
12
8.0
8.9
8.7
6.1
7.6
7.2

31

101

3.3

14
12
4.9
5.0
4.3

15
5.2
3.3
7.2
5.4
2.9
2.2
2.6
2.0
1.9
2.2
1.4
1.1
.1

o.l
.5
.5
.1

1.5

3.4

,16.
9.1
9.8
9.8
7.8
9.2
7.3

i Estimated.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915. 
Feb. 25

25
26
26
26
26
26
27
27
27

Mar. 1
1

1
1
2
2
2
2

16
26
29
29

Apr. 9
14
27

May 3
12

Feb. 1

15
Mar. 16
Feb. 1

15
Mar. 16

26
29

14
27

May 3
12

Apr. 1

May 25

24
July 17

23

29
Oct. 20
Nov. 12

20

1916.

1915. 
Aug. 24

25
26
27
28
29

Stream.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Cable Creek .............

..'...do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Meeks & Daley ditch ....

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Rice-Thorn diversion. . . .

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do...................

.....do...................

.....do...................

.....do...................

.,...do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.... .do.... ...............
Diverts from Warm

Creek. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Locality.

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do.... ...............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do.  ...............

.....do...................

.....do...................
Old and new road inter

section 2 miles below 
Narrows, Cal.

.....do...................
Measuring bridge at

mouth of canyon, 9J 
miles northwest of San 
Bernardino, Cal.

.....do  ................

.....do  ................

.....do.... ...............

.....do.  ...............

.....do   ..............

.....do  ...............

.....do... ................

.....do.   ...............
Intake, 900 feet west of

E Street, San Bernar 
dino, Cal.

.....do  ................

.....do  ................

.....do.  ...............

.....do.   ...............

.....do...................

.....do.  ...............

.....do.   ...............

.....do.... ...............

.....do  ...............

.....do..................

Weir on Johnson tract,
80 feet south of Colton 
Avenue, Colton, Cal.

.....do  ...............

.....do  ...............

.....do...................

.....do  ...............

Gage 
height.

Feet.

r

0.45
.5
.55
.58
.6
.62
.62
60

.60

.91

.92

.91

.85
60

.77

.79
70

.89

Dis 
charge.

Sec.-ft.
n CQ

662
c54
<*62
«60
/47
058
ft 49

J40
649
fc51
J49

iji54
n 52
»40
7>51
555
r55

24
on

o21
g 21

14
17
19

15
10
2.5

00

07

6.8

10.7
6.2
4.4
5.7
3 n

3.4
4.5
6.3
6.5
1.5

15

15
  16

16
16
17
15

7 *>

6.5

3.2

2.6

2 7

2 0

3.5
3.9
3.8

o 9.50 a. m. 
* 3.30 p.m. 
e 10.50 a. m, 
a 11.45 a. m. 
«1.65 p. m.

/5.25 p. m. 
g 7.50 p. m. 
ft 12.50 a. m. 
«'2.30a. m. 
>5.50 a. m.

fc 4.45 p.m. 
1 7.10p.m.
 » 8.35 p. m. 
»10.15 p. m.
  12.20am.

if 2.25 a. m. 
9 4.15 a. m. 
r 6.20 a. m. 
  12.50p.m.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Santa Ana River basin in the vicinity of San Bernardino, Cal. Continued.

Date.

1915 
Sept. 29

Oct. 20
Nov. 20

Stream.

.....do...................

.....do...................

Tributary to  

Creek. 

.....do...................

.....do...................

Locality.

80 feet south of Colton 
Avenue, Colton, Cal. 

.....do...................

.....do...................
25 feet east of Old Mill

3 miles northeast of 
Riverside, Cal.

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
2.4

4.1
3.8

26

San Antonio Creek at diversion dam near Claremont, Cal., 1888-1916.

[Made by F. E. Trask.]

Date.

1888. 
July 16...............

lood.
July 15...............
Aug., 1... ............

'15...............

16...............
Oct. 1. .............. 

17...............

1890.
July 15...............
Aug. 1...............

15...............
Sept. 1.. .............

15...............

1891.
July 15...............
Aug. 1.. ............. 

15............... 
Sept. 1... ............

15...............

1892. 
July 15. ..............

Nov. 19............... 

1893.

July 15............... 
Aug. 15...............
Sept. 15................
Oct. 15............... 
Nov. 12............... 
Dec. 16...............

1894. 
Mar. 24...............
May 11............... 
July 16...............

1885. 
July 15...............
Aug. 22...............
Sept. 7...............

July 15...............

Nov. 2...............
Dec. 26...............

Dis 
charge.

Sec. -ft, 
22

91
1 o

14
13
14
24
33

38
32
27
22
19

20
17
17 
13
lo

12
8.2
7.1 

26
20 
15 
13 
11
11 
11

11
11 
6.0

10

17
14

6.6

5.4
6.4
6.0

Date.

1897. 
Jan. 25...............
Feb. 8............... 

22...............
July 6...............

19...............
Aug. 2.. .............

16...............
Sept. 6...............

1898.
Mar. 16...............
Apr. 4. ..............
May 4...............
June 6...............
July 5...............
Aug. 15...............
Sept. 5...............
Oct. 2,.. .............

1899. 
Jan. 3............... 
Feb. 6...............
Mar. 6............... 
Apr. 5. .............. 
May 1. .............. 
July 3...............

Sept. 3............... 
Oct. 2...............

Jan. 1............... 
Feb. 1....... ........ 
Mar. 5...............
Apr. 1. .............. 
May 7............... 
June 4............... 
July 1. .............. 
Aug. 6...............

Oct. 8...............

1902.

July 5.. .............

1903.
Jan. 19...............

Apr. 24...............

Dis 
charge.

Sec.-ft. 
6.6
9.8 

16
18
14
13
11
10

O 9

8.8
9.1
9.3
8.3
5.9
5.1
4.6
4.9
4.3
4.6

5.1
5.4
4.9
5.7 
5.1 
3.3
4.3
4.5 
3.7

5.3 
6.1
6.4
5.1 
6.1
5.5 
4.8 
3.9

3.1

6.8
7.3
5.2
4.3
4.3

4.4
9.2

. 72

Date.

19C3. 
June, 25...............
July 29...............

Oct. 6...............
Dec. 1....... ........

1904. 
Jan. 22...............
Feb. 8............... 
Mar. 5...............

July 8...............
Anl* 11

1905.
Jan. 19...............
Mar. 6...............
Apr. 4............... 
May 8...............

July 15............... 
Aug. 8............... 
Sept. 11............... 
Oct. 11...............
Nov. 9............... 
Dec. 9...............

Jan. 17............... 
Feb. 9............... 
Mar 5...............

May 3............... 
June 2............... 
July 10............... 
Aug. 9............... 
Sept. 8...............
Oct. 5............... 
Nov. 2............... 
Dec. 14...............

1907.
Jan. 14...............
Feb. 11...............
Apr, 13...............
May 11...............
June 6...............
July 10...............
Aug 7...............
Sept. 6...... _ ......

Dis 
charge.

Sec.-ft. 
26
14 
11
9.7
7.9

7.8
7.7
7 O

15
14
10

6 0

7.3
18
80 
58
tn

24 
19 
14 
12
15 
13

12 
16 
18

166 
83 
87 
35 
25 
19
18 
15 
18

42
64

167
97
78
39
28
21

« Flows into Riverside Water Co.'s upper canal below Southern Pacific Co.'s weir.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

San Antonio Creek at diversion near Claremont, Cat., 1888-1916 Continued.

Date.

1907 
Oct 5...............
Nov. 8...............
Dec. 7...............

1908
Jan. 11...............
Feb. 22...............
Mar. 16...............
Apr. 6...............
May 8...............

July 6...............
Aug. 6...............

Oct. 9...............
Nov. 8...............
Dec. 3...............

1909

Feb. 13...............
Mar. 14...............
Apr. 11...............
May 10...............

July 12...............

Sept. 13...............
Oct. 12...............
Nov. 5...............
Dec. 13...............

1910
Jan. 19...............
Feb. 14...............
Mar. 9....... .......
Apr. 10...............
May 7...............

Dis 
charge.

Sec. -ft. 
21
17
17

12
23
23
32
31

15
15
11
9.8
9.7

10

9 9
247
69
97
85
50
25
21
16
14
12
25

77
45
30
26
24
16

Date.

1910 
July 10...............
A .-.ft A

Nov. 5...............

1911
Jan. 14...............
Feb. 6...............
Mar. 16...............
May 2...............

July 10...............
Aug. 8...............
Sept. 11...............
Oct. 12...............
Nov. 3.. .............

1912

Feb. 10...............
Mar. 17...............

May 4........'.......

July 6...............

Sept. 3...............
Oct.' 20...............
Nov. 16...............

1913
Jan. 19...............
Feb. 5...............
Mar. 2...............
Apr. 10...............
May' 6...............

Dis 
charge.

Sec.-ft. 
14
12
11
9.2
9.2
8.5

11
75

Flood.
61
66
OA

16
13
13
13
13

12
10
in

19
39
28
22
16
14
12
11
9.8

11
10
14
18
19

Date.

1913

July 13...............

Sept. 8...............
Oct. 3...............
Nov. 10...............
Dec. 3...............

1914

Feb. 6...............
Mar. 4...............
Apr. 11...............

July 11...............
Aug. 11...............
Sept. 12...............
Oct. 10.. ....... ......

1915
Jan. 11...............
Feb. 8...............
Mar. 8...............
Apr. 10...............
May 10...............

10...............
Aug. 12...............

Oct. 6...............
Nov. 8... ............

1916
Jan. 8...............
Feb. 7..... ..........
Mar. 8...............
Apr. 7...............

Dis 
charge.

Sec.-ft. 
16
11
9.6
7.7
7.4
7.2
8.6

8.2
72

133
82
51
29
19
16
15
14
14

13
OO

50
66
63
69
35
23
21
16

14

13
96

112
n

NOTE. Records of discharge measurements, showing discharge in miners'inches, furnished by F. E. 
Trask, and converted into second-feet by the United States Geological Survey, using the ratio 50 miners' 
inches equal 1 second-foot.

Streams south of San Francisco Bay, for year ending Sept. 30,1916.

Date.

Oct. 1
g

Apr. 14
91

14

Vforr OS

Dec 9
21

Xftir If,

May 8

July 17
ADT. 22

Stream.

.....do...................
Cuyamaca Water Co.'s 

flume. 
.....do...................

River. 

.....do...................

Water Co.'s flume.

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................
Santa Ysabel Creek......

Tributary to  

.....do..................
Diverts from San Diego 

River. 
.....do..................

.....do..................

of San Diego River.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
San Dieeuito River. .....

t
Locality.

Just below entrance of 
South Fork feeder.

spillway of Cuyamaca 
Water Co.'s flume near 
Alpine, Cal.

intake.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Near Santa Ysabel, Cal . .

Gage 
height.

Feet. 
0.18

.09
1.37

1.26

Dis 
charge.

Sec.-ft. 
0.8
.6

26 

20
18

9.2
15

o.05
33
16
5.5
0.4
o.05

19

Estimated.
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Miscellaneous discharge measurements in the Pacific slops basins of California Confd. 

Streams south of San Francisco Bay, for year ending Sept. 30, 1916 Continued.

Date.

Oct. 12

26
Nov. 9

30
Aug. 14

Sept. 13
July 20

31

Sept. 14
July 20

31
Aug. 15
Sept. 14
July 20

Aug. 1
15

Sept. 14

Aug. 1
15

Aug. 1
15

Sept. 14
Jan. 13

15
July 25

16
16

Sept. 15

Sept. 15

July 21

Oct. 14 

Oct. 28
Nov. 10
A, Tiff 14.

Sept. 13

Stream.

.....do...................

.....do...................

.....do...................
San Luis Key River .....

.....do...................

.....do...................

.....do...................

.....do...................

.....do...*:..............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Agua Caliente Creek. .... 

.....do...................

.....do...................

.....do...................

Tributary to  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................'.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
....do..................
.....do..................

.....do..................

.....do..................

.....do.. . ...............

.....do..................
San Luis Key River..... 

.....do..................

.....do..................

....do..................

.....do..................

Locality.

In NW.Jsec.23, T.12S.
R. 1 E., at abandoned 
U. S. Geol. Survey 
gaging station, 400 feet 
above mouth. 

.....do..................

.....do..................

.... .do.. i. ..............
Above Escondido ditch

intake and Cuca Creek 
near Nellie, Cal. 

.....do..................

Rincon, Cal. 
.....do..................
.....do..................
.....do..................

plant at Rincon, Cal.

.....do..................

.....do..................

Pauma Creek. 
.....do..................
.....do..................
.....do................

Agua Tibia Creek near 
Pala, Cal. 

.....do..................

.....do..................

.....do..................

.....do..................

States Indian Service 
pumping plant at Pala, 
Cal. 

..:. .do... ...............

.....do..................

.....do..................

bridge.

Under Flow Camp 2
miles below Bonsall, 
Cal. 

.....do..................

Luis Rey, Cal. 
.....do..................
.....do..................
.....do..................

18, T. 11S.,R. 4W.

T. 11S.,R. 5 W.,;ust 
above Oceanside 
pumping plant. 

Oceanside pumping
plant near Oceanside, 
Cal. 

Half a mile above bridge
at Oceanside, Cal. 

.....do..................
Near Warner Springs, 

Cal. ' 
.....do..................
.....do..................
Above diversion at La

Jolla Amago, Cal. 
.....do..................

Gage 
height.

Feet. 
-0.34

- .36
- .24
  .29

1.40

1.35

9.66
9.06
9.06
8.99
1.00

.94

.94

.85

1.00
.96
.90

9 |

8.7

1.10
53.06

53.05
53.05

8.55

8.05"
1.27

1.28
1.29
1.00

1.00

Dis 
charge.

Sec.-jt, 
0.5

.3
1.5
.7

4.5

4.5
1.6

1 i
1.5
4.9
4.6

3.1
2.5
4.7

14

6.1
6.1
7.7

o75.300

19
15
12
15
19

16
12
12
67

217
5.8

12
1.1

.5
B2.0
"3.1
<«.25

0

0

9.1

0
.5 

.5

.6
1.8

1.2

o From slope and cross-section measurement by United States Indian Service
b Includes 1.5 second-feet flowing in Libby ditch. No surface flow between head of Libby ditch and 

one-fourth mile above Mission Bridge, Aug. 17-21. Flow at bridge reduced to one-fourth second-foot by 
evening.

e No diversion by Libby ditch for about 3 weeks.
d Estimated.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Streams south of San Francisco Bay, for year ending Sept. 30, 1918 Continued.

Date.

14

13

13

Aug. 14

14

Sept. 13
Aug. 14

Sept. 13
July 20

31
Aug. 15
Sept. 14
July 20

31
Aug. 15
Sept. 13
July 20

31
Aug. 15

July 20

31
Aug. 15
Sept. 13' 13

July 20

31
Aug. 15
Sept. 13
July 20

15
Sept. 14
July 20

15
Sept. 14

: 15
July 20

20

15
Sent. 14

Stream.

.....do...................

Creek. 

.....do...................

.....do...................

Creek.

Creek. 
.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

man Creek. 
.....do...................
.....do...................
.....do...................

Creek. 
.....do..................
.....do...................
.....do...................

Creek. 
.....do...................
.....do...................
.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Nigger Canyon Creek .... 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do..................

.....do..................

.....do..................

Creek.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do......:...........

.....do. .................

.....do..................

of Sparkman Creek.

Spring. 
.....do..................
.....do..................
.....do..................
San Luis Rey River .... 

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

Creek. 
.....do...................
.....do...................
.....do...................

Locality.

above east ditch near 
La Jolla Amago, Cal.

road crossing.

near La Jolla Amago, 
Cal.

west ditch near La 
La Jolla Amago, Cal.

near La Jolla Amago, 
Amago, Cal.

Amago, Cal.

La Jolla Amago, Cal. 
.....do..................

Escondido ditch near 
Nellie, Cal. 

.....do..................

power plant in Rincon 
Indian Reservation, 
Cal. 

.....do..................

.....do..................

.....do..................

dian Reservation, Cal. 
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Rincon Indian Reser 
vation, Cal.

dian Reservation. Cal. 
.....do..................
.....do..................
.....do..................
Pala-Rincon road cross 

ing at Pauma Indian 
Reservation, Cal. 

.....do..................

.....do..................

.....do..................

at Pauma Indian Res 
ervation, Cal.

.....do..................

.....do..................

at Pauma Indian Res 
ervation, Cal.

.....do...................

Reservation, Cal. 
.....do...................
.....do...................
.....do...................

Gage 
height.

Feet. 
0.10

1.10

.10

1.00

.94

C7

.30

.17

.07

1.00 

1 00
.97
.93

1.00
.92

1.02

1.00

1,3
1.03
1.04

Dis 
charge.

Sec.-ft. 
0.3

.2

.5

.6

.04

.07

.08

.06
a 3.1

2.1
2 C

o.05

.09
6.05
.9

.4

.7

.2
1.1

.5
1.1
.4
.1

.3

.1
09

.1

.4

.4
-2
4.0

4.6
f2.6

2.1
4.9

22
1.3
1.4

3.0
1.5
1.4

a Sinks into sand before reaching river. 
& Estimated.

Entire flow diverted about half a mile downstream.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Streams south of San Francisco Bay, for year ending Sept. 30, 1915 Continued.

Date.

July 20

Aug. 1
IB

Sept. 14
July 19

Aug. 1
15

July 19
19

Aug. 1
15

Sept. 14
July 19 

Aug. 1
15

Sept. 14
July 19

19

19

19

19

flood.

July 19
19

Dec. 1

1
Aug. 9

Sept. 6
Aug. 9

May 31 

June 13
May 31

July 3
19

May 31

June 27

  Stream.

Frey Creek...    .   ..

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
West Fork of Marion

Creek. 
.....do...................
McGee Creek ............

Little Temecula Creek. . .

Fallbrook Creek .........

.....do...................

.....do...................

Libby ditch... ..........

Santa Ana River ........

.....do...................

.....do...................

.....do...................
Pacific Light & Power 

Corporation's tailrace. 
.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Tributary to  

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Rey River.

.....do...................

.....do...................

.....do...................
Diverts from San Anto 

nio Creek. 
.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Locality.

Pauma Indian Reser 
vation. Cal. 

.....do...................

.....do...................

.....do...................

at mouth of Canyon 
near Pala, Cal. 

.....do...................

.....do...................

.....do...................

mouth, about 3 miles 
southeast of Pala, Cal. 

.....do...................

diversions, 3 miles east 
of Pala, Cal. 

.....do...................

.....do...................

.....do...................
Highway crossing about 

H miles east of Pala, 
Cal. 

.....do...................

miles east of Pala, Cal. 
.....do...................

east of Pala, Cal.

Pala, Cal.

half mile west of Pala, 
Cal.

of Pala, Cal.

Cal. 
InNW.isec. 1,T. US.,

R. 3 W., at dam one- 
half mile below South 
Fork.

south of Bonsall, Cal. 
.....do...................

miles southwest of 
Bonsall, Cal.

take, near San Luis 
Rey, Cal.

yon near Temecula, 
Cal. 

.....do...................

Arlington, Cal.

bridge near Arlington, 
Cal. 

.....do...................
Weir in tailrace of plant 

near Claremont, Cal. 
.....do...................

dam at trail crossing 
near Claremont, Cal. 

.....do...................

.....do...................

.....do...................

mouth of canyon near 
Claremont, Cal. 

.....do...................

Ga?e 
height.

Feet.

97

1 00

1 00
97

.75

Dis 
charge.

Sec.-ft. 
0.4

.2

.2
1.0
2.6

2.2
9 1

1.7
.6

o.02
.4

.4

.2

.3
o.2 

.3
o.03

o.04
.0

.0

o.07

.0

o.02
o.02

2.0

10

1.1
24

27
34

33
21 

21
1.8

1.1
1.0
.5
.6

.4

o Estimated. 6 Computed by 3. F. Covert.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd. 

Streams south of San Francisco Bay, for year ending Sept. 30, 1916 Continued.

Pate.

May 13

13

Apr. 26

May 15
15

Mar. 31

27

Apr. 20

29
May 20

Aug. 22

21

July 10
T) an 9^

Mav 9

11

iq
00

A rw» on
24

1Q

Apr. 1
21

May 30
Sept. 14
Mar. 7

14
7

14
01

May 2 

Sept. 14
Mar. 7

14
23

Stream.

Tlaltrtn f raftlr

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Millard Creek............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do... .'........ .......

.....do...................

.....do...................

.....do...................

.....do...................
Tar Cr66k
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................

.....do...................

.....do...................

.....do...................
Fillmore Water Co.'s 

ditch. 
.....do...................

T i-M-lft RocTiP PrPAlr

.....do...................

Tributary to  

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Diverts from Sespe Creek 

.....do...................

.....do...................

Locality.

mouth of canyon near 
Glendora, Cal.

of canyon near Glen 
dora, Cal.

miles above mouth of 
canyon near Lords- 
burg, Cal. 

.....do...................

Lordsburg, Cal. 
Mouth of canyon near

San Fernando, Cal. 
.....do...................
.....do...................
.....do...................
.....do...................

mouth near Pasadena, 
Cal. 

.....do...................

.....do...................

Pasadena, Cal 
.....do..^. ...............
.....do...................
.....do,... ...............

fourth mile above 
mouth of canyon near 
Pasadena, Cal. 

.....do...................

.....do...................

.....do...................

.....do...................
In N W.J sec. 13, T. 6N.,

R. 18 W.. opposite 
U. S. G. S. bench 
mark 2060, about 4 
miles below mouth of 
Canada de los Alamos.

Railroad bridge at Sespe,
Cal. 

.....do...................

Sespe, Cal.

.....do...................

.....do...................

.....do...................

...?.do.... ...............

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do ................

.....doi..................

.....do...................
Intake near Sespe, Cal . . 

.....do...................

.....do...................

.....do...................

Gage 
height.

Feet.

6.54

6. 55
6.40
6 33
6.24

3.00

2.51

3.62
3.60
3.50
2.45
1.34

7.84
7.65

1.67 

1.5

.......

Pis- 
charge.

Sec.-ft. 
ol.6

1.2

6.8

.7

.4

3.7

4.4
2.0
1.2
i>.2
1.6

.4

.1
4.3

2.9
3.8
1.4
7.2

4.6
3.4
1.5
.4

34

14
127

41
2.5
1.2

13
11
5.9
5.5
5.4
3.4
2.5
1.5

14
9.8
5.3
2.0
.5
.0

2.0
1.6
6.1
5.4
4.2

14 

12
4.0
3.3
2.1

  Includes 1.5 second-feet diverted by pipe line at dam. i» Estimated.
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Miscellaneous discharge measurements in the Pacific slope basins of California Coftt'd. 

Streams south of San Francisco Bay, for year ending Sept. 30, 1916 Continued.

Date.

Sept. 14
13

9

Stream.

.....do...................

Tributary to 

.....do...................

Locality.

ranch diversion near 
Carpinteria, Cal.

Carpinteria, Cal.

Carpinteria, Cal.

Gage 
height.

Feet.

.

Dis 
charge.

Sec.-ft.
(a)

0.1

4.2

4.2

1916. 
May 13

River.

Kern River basin.

In NE. 1 SW. i sec. 24,
T. 25 S., R. 35 E., at 
abandoned U. S. G. S. 
gaging station three- 
fourths mile north of 
Kernville-Walker 
Pass road.

4.80 1,170

Tulare Lake basin.

1916. 
July 18

18

May 2

July 18
May 22

Feb. 19

Deer Creek..........:...

\ 
.....do. ..................

.....do................... 

.....do...................

.....do...................
Tyler Creek..............

Deer Creek ditch........

.....do...................

.....do................... 

.....do...................

.....do...................

Zumalt's crossing near 
Porterville. Cal.

above Zumalt's cross 
ing, near Porterville, 
Cal. 

In SE. J SE. J sec. 32, 
T. 22 N., R. 29 E., at 
Zumalt's crossing near 
Porterville, Cal. 

.....do...................

.....do...................

gaging station U mile 
north of Hot Springs, 
Cal. 

InNE. Jsec. 36, T. 22 S.,
R. 26 E.. 30 feet below 
waste gates near Terra 
Bella, Cal.

mouth, near Spring- 
ville, CaL

........

1.50

12

19

114

48
11
15

16.7

n

San Joaquin River basin.

1916.
Sept. 25

Aug. 21

22

29

29
22

16
16

8

8

5

Creek.

quin River. 
Outlet of Garnet Lake . .

South Fork of San Joa
quin River.

.....do...................

.....do...................

Middle Fork of San Joa
quin River.

VI are 3 1 3, iver near 
Newman. Cal.

creek.

Cal.

Cal.

.....do...................

land Lake.

west of Bloody Moun 
tain, Cal.

6.4

7.6

6.7

5.8
2.0

.5
3 A

15.

7.2

11

i Water standing in pools.
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Miscellaneous discharge measurements in the Pacific slope basins of CaUfomM Cont'd*

San Jeaquta River basin Continued.

Date.

1916. 
Feb. 24

May 4
July 21
Aug. 16

19
Sept. 9

21
6

26
6

7

26

May 17

July 30

30

31

30

31

Stream.

flume. 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Kibbie Creek... .........

.....do...................

Golden Rock ditch ......

South Fork of Stanislaus
River. 

.....do...................

.....do...................

Tributary to 

and Fresno River. 

.....do...................

.....do...................

. ....do............ .......

. ....do....... ....... .....

.....do...................

.....do...........'........

.....do...................

.....do...................

of Tuolumne River.

.....do...................

.....do...................

laus River.

of Stanislaus River.

Locality.

ing 7$ miles east of 
Knowles, Cal. 

.....do...................

.....do...................

Hetch Hetch Valley 
near Sequoia, Cal. 

_ ..do...................
.....do...................
.....do...................
1,500 feet above mouth

near Sequoia, Cal. 
. _ .do.......... ___ ...

near Sequoia, Cal.

near Sequoia, Cal.

Sequoia, Cal. 
Abandoned U. S. G. S.

gaging station 800 feet 
below intake at Har 
den ranch near Se 
quoia, Cal. 

In SW. isec. 14, T. 4 N.,
R. 18 TS., 800 feet be 
low Middle Straw 
berry reservoir near 
Strawberry, Cal. 

In S W.I sec. 15, T. 4 N.,
R. 18 E., 250 feet be 
low Lower Strawberry 
reservoir near Straw 
berry, Cal. 

In NE. Jsec. 24.T.3N.,
R. 16 E., 600 feet be 
low Lyon's dam near 
Confidence, Cal. 

InNW.lsec.l5,T.4N.,
R. 18 E., 500 feet above 
mouth near Straw 
berry. Cal. 

InNE.isec.24,T.3N.,
R. 16 E., 400 feet be 
low intake at Lyon's 
dam near Confidence, 
Cal.

 ».
Feet.

1.64

1.26

Dis 
charge.

Sec. ft. 
9.1

6.0
9.6

37.0

30.0
14.0
6.2
5.6

5.6
.1

.2

.3

22

48

24

3.0

9.5

46

1916. 
Feb. 12 Willow Creek... .........

Goose Lake basin.

Near mouth in SW. i
sec. 4, T. 40 N., E. 
18 E.

8.0

Sacramento River basin.

1916. 
Sept. 12

13

14

16

2

.....do...................

.....do...................

.....do...................

Hat Creek.... __ . _ ...
.....do...................
Old Cow Creek.. ........

.....do...................

.....do...................

.....do...................

Pit River.. ___ .......
.....do...................

Hamilton City, Cal.

Butte City, Cal.

usa, Cal.

gagingstation at bridge 
at Knights Landing, 
Cal.

InNE.isec.9, T.31N.,
R. 2 W., 1,000 feet, 
above transmission 
line crossing, near 
Mfflville, Cal.

-6.27

- .20

- .60

-2.02

4,670

4,830

4,870

5,040

79
47
37

40533° 18 WSP 441- -21
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'e measurements in the Pacific slope basins of California Oont'd. 

Sacramento River basin Continued.

Date.

1916.

j 

Aug. 19

Sept. 19
Aug. 19

Sept. 19

Sept. 19

Aug. 19

Sept. 19

Aug. 18

Sept. 19
Aug. 18

Sept. 19
Aug. 18

Sept. 18
Aug. 18

Sept. 18
Aug. 18

Sept. 18
Aug. 18

Sept. 19
Aug. 18

Sept. 18
15

1915.
Nov. 19

Stream.

.....do...................

.....do...................
Cow Creek ..............

.....do...................

.....do...................

.....do...................

.....do...................

-.-.do...................

.....do...................
Oak Run Creek..... _ .

.....do...................
Little Cow Creek ........

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Little Cow Creek canal. .

.....do...................
Butte Slough..... __ ..

Tributary to 

Cow CrGsk

.....do...................

.....do...................

. ....do........ ...........

. ....do............ ...... .

.....do...................

.....do...................

.....do...................

...\.do.... ...... .........

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do...................

.....do...................

Creek. 

.....do...................

Locality.

transmission line 
crossing near Millville, 
Cal. 

In NE. J sec. 18, T. 31
N., U. 2 W., 60 feet 
above mouth of South 
Fork of Cow Creek 
near Millvffle, Cal.

In NE. J sec. 18, T. 11
N., R. 2 W., 150 feet 
below mouth of South 
Fork of Cow Creek 
near Mfflville, Cal. 

.....do...................

N., R. 3 W., 300 feet 
below highway bridge 
at Mfflville, Cal. 

In NW. J sec. 14, T. 31
N., R. 3 W., 600 feet 
below highway bridge 
at MiUvffle, Cal. 

In NE.isec. 8, T. 31 N.,
R. 3 W., one-half mile 
above mouth of Little 
Cow Creek near Palo 
Cedro, Cal. 

In NW. i sec. 17, T. 31
N., R. 3 W., 200 feet 
above mouth of Little 
Cow Creek near Palo 
Cedro, Cal. 

In SB. 1 sec. 10, T. 31 N.,
R. 3 W., 60 feet below 
highway bridge at 
Mfflville, Cal. 

.....do...................
In SW.isec. 3, T. 31 N.,

R. 3 W., 50 feet above 
highway bridge near 
Mfflville, Cal. 

.....do...................
In. NE. 1 sec. 9, T. 32

N., R. 3 W., 200 feet 
below diversion dam 
about 2 miles above 
Bella Vista, Cal. 1 

.....do...................
In NE. 1 sec. 20, T. 32

N., R. 3 W., above 
mouth of Dry Creek, 
1 mile below Bella 
Vista, Cal. 

.....do..................

Creek, 1 mile below 
Bella Vista, Cal. 

.....do..................
toSE. Jsec.5, T.31N.,

R. 3 W., at abandoned 
IT. S. G. S. gaging sta 
tion at highway bridge 
one-fourth mile east of 
Palo Cedro, Cal.

InNE.Jsec.9.T.32N.,
R. 3 W., 200feet below 
intake 2 miles above 
Bella Vista, Cal. 

.....do...................

Lower Lake, Cal.

£&.
Feet.

1.74

1.84

37.76

Dis 
charge.

See./*. tx\

38

22
61

52
54

41

A.Q

52

7.0

3.6
2.4

1.8
2.4

4.0
1.6

3.3
4.9

6.6
4.1

8.6
6.3

.8
206

1.1
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd.

Streams north of Sun Francisco Bay.

Date.

1916. 
Sept. 30

30

May 30

30
Aug. 20
June 2

Aug. 2

9

9

1915. 
Oct. 6

1916. 
July 31
Apr. 22

Mar. 21

Apr. 23
June 14

14

Feb. 29

Mar. 20

Apr. 23

July 13
11

28
9

27
10
28
10
28
10
28

9
9

1915. 
Nov. 26

1916. 
Feb. 25
May 31

Stream.

Eel River. ..............

South Eel Eiver. ........

Big Spring Creek........

Sand Creek.............
.....do..................
Spring Creek ............

North Fork of Sprague
River. 

.....do...................
MvemilfiCrAAlr,

Hamaker ditch... _ ....

Brown Creek............

Spencer Creek...........

.....do...................
Klum or Willow Creek. .

.....do...................

.....do...................
Little Beaver Creek.....

Keene Creek.............

.....do...................

.....do...................

.....do...................
Cottonwood Creek. ......
West Fork of Cottonwood

Creek. 
.....do...................
Beaver Creek... ____ .

.....do...................
Grouse Creek............
.....do..................
East Fork............... 
.....do..................
Long John Creek........ 
.....do...................
Section Line Creek 
Small tributary.........

Fort Creek.. ............

.....do...................

.....do...................

Tributary to 

Eel River.... _ ........

Klamath Marsh.........

.....do...................

.....do...................

.....do...................

.....do...................

River.

Creek.

.....do...................
Beaver Creek.... . .......

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do..................
Klamath River .........
Cottonwood Creek ......

.....do..................
Klamath River. . . _

.....do..................

.....do..................
Grouse Creek....... _ .. 
.....do..................
.....do.................. 
.....do..................
.....do.................. 
Section Line Creek ......

.....do..................

.....do..................

Locality.

In SW. 1 sec. 31, T. 22
N., R. 13 W.. at aban 
doned U. S. G. 8. 
gaging station 500 feet 
below junction of 
Middle and South Eel 
rivers 12 miles east of 
Laytonville, Cal.

Dos Rios. Cal. 
Below tributary on

Lenz ranch in sec. 22, 
T.30S..R.8E.

mouth.

Reservation boundary.

ervation.

Beatty,

NE. i sec. 14, T. 38 S.,
R. 3 E., at Lilyglen, 
Oreg.

SW. 1 sec. 32, T. 38 S.,
R. 4 E., just above 
Beaver Creek damsite. 

.....do...................

.....do...................

in sec. 32, T. 39 S.. 
R. 4 E.

in sec. 33, T. 39 S., 
R.3E.

proposed dam in sec. 
15, T.39S., R.3E.

posed dam in sec. 21, 
T. 39 S., R. 3 E.

Sett. 28, T. 40 S., R. IE.

.....do..................

T. 41 S., R. 1 W. (un- 
surveyed).

Sec. 31, T. 40S.,R.1E..
.....do..................
Sec. 32, T. 40 S., R. IE. 
.....do..................
Sec.36, T. 40S.,R. 1 W. 
.....do..................
Sec. 35, T. 40 S., R. 1 E.. 
.....do..................

sec.26,T33S.,R7JE. 

.....do..................

.....do..................

Gage 
height.

Feet. 
.......1

49

1 QQ

.70

********

........

........

........

1.51
1.50

Dis 
charge.

Sec.-ft. 
18

q 4

57.8

16.2
«MO

OQ A

241
21.4

11 9

a A

11.0 

.5

i a
0i a

14 A

54.5

41.0

3 rj

«2.4
2.0

.7oft A

45 9
7.7
3.2

o2.0 
ol.O

3.7

5.5

on

00 fj

78.6
« Estimated.
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Miscellaneous discharge measurements in the Pacific slope basins of California Cont'd 

Streams north of San Fransisco Bay Continued.

Date.

1916. 
June 21

July 12
17

1915. 
Nov. 26

1916. 
Mar. 29
Apr. 2

19
23

July 17
Aug. 18
Sept. 20

July 18
Aug. 19
Sept. 22

22

May 27

Stream.

Fort Creek..............

.....do..................

.....do..................

.....do...................

Crooked Creek. ..........

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................
Big Springs...... .......
Rose ditch. .............

Reeve Bavis Consoli
dated Mining Co.'s 
flume.

Tributary to-

Wood River............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Shasta River. ...........

outlet flume.

Creek.

Locality.

sec.26,T.33S.,R.7iE.

.....do..................

.....do..................

13, T. 34 S., R. 7J E. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Crossing.

.....do..................
Win fadt hAlrtw T-SI«r

Springs outlet flume.

tion near Happy Camp, 
Cal.

Gage 
height.

Feet. 
1.65

1.65
2.02
1.73

1.25

1.40
1 Aft

1.38
1.38

1.25
1.20
1.25

Dis 
charge.

Sec.-ft.
80

80
105
83.0

86

93
QQ

92
92
QO

86.2
82.8
86
d« 7

52.8
69.4
39
10

38



INDEX.

A. Page. 
A canal at Klamath Falls, Oreg........... 276-277
Acre-foot, definition of....................... 10

equivalent of....._............._... 13
Agua Caliente Creek, Cal., discharge of...... 316
Agua Tebia Creek, Cal., discharge of......... 318
Alameda Creek at Sunolglen, Cal........... 99-100
Alameda Creek basin, Cal., gaging-station

records in...................... 99-101
Alder Creek, Cal., discharge of............... 319
American River at Fairoaks, Cal......... 246-247

Middle Fork of, near East Auburn, Cal. 247-249 
North Fork of, near Colfax, Cal......... 244-245
South Fork of, near Plaeerville, Cal.... 249-250

Appropriations, annual, record of............ 9
ArroyoSeco at Los Angeles, Cal..._....... 90

erest discharge of............._...._ 17
near Pasadena, Cal...................... 88-90
near Soledad, Cal........................ 97-98

Authorization of work....................... 9
Avery, Cal., Middle Fork of Stanislaus River

near........................... 163-164
North Fork of Stanislaus River near.... 172-173
Utica Gold Mining Co.'s canal near..... 173-174

Azusa, Cal., Pacific Light & Power Corpo 
ration's canal near..... _... 79,80-81

Rogers Creek near....................... 81
San Gabriel River near.................. 77-79

B.

Baird, Cal., MeCloud River at............. 208-210
Baker Station, Cal., Relief Creek near....... 170-171

Relief reservoir near..................... 170
Bakersfield, Cal., Kern River near.......... 103-104
Bear Creek near Springville, Cal........... 109-111
Bear River at Van Trent, CaL.._........ 241-242

near Colfax, Cal....................... 238-241
Bear River canal near Colfax, Cal... 240-241,243-244 
Bear Valley waste near Redlands, Cal....... 303
Beaver Creek, branch of Jennie Creek, at and

near Ulyglen, Oreg........ 290-291,323
branch of Klamath River, discharge of.. 323 

Bernardo, Cal., San Dieguito River at and
near....................... 41-42,43-44

Big Bar, Cal., North Fork of Feather River
at............................. 213-214

Big Springs, Cal., discharge of .............. 324
BlackCanyonCreeknear Mesa Grande, Cal... 45 
Bodfish, Cal., Erskine Creek near.......... 104-105
Bonsall, Cal., San Luis Rey River at........ 54-55
Boulder Creek at Cuyamaca reservoir, near

Julian, CaL...................... 31-32
at mouth................................ 33-34
crest discharge of.................  ... 17

Brown Creek, Oreg., discharge of.........   323
Brownell,Cal., Lower Klamath Lake near.... 289

Page. 
Buck Meadows, Cal., South Fork of Tuo-

lumne River near........... .. 158
Tuolumne River near................. 143-144

Butt Creek near Butte Valley, Cal.......... 217-218
Butte Slough, Cal., discharge of....  .... 322
Butte Valley, Cal., Butt Creek near......... 217-218

C.

Cable Creek near San Bernardino, Cal.....   313
Cache Creek at Yolo, Cal.................. 251-253
Cajon Creek near Narrows, Cal............. 312-313
Calaveras River at Jenny Lind, Cal......... 179-181
California, cooperation by......  ........ 15-16
Callahan, Cal., Scott River at.......... ... 294

East Fork of Scott River at............ 292-293
Carpinteria Creek, CaL, discharge of......... 320
Carpinteria Creek basin, Cal., gaging-station

recordsin...............  ..... 92
CarrizoCreeknear Warner Springs, Cal....... 58
Castella, Cal., Sacramento River at........ 199-200
Cerritos, Cal., Los Angeles River near...... 87
Cherry Creek near Sequoia, Cal......  .. 151-153
Chiloquin, Oreg., Modoc Point canal at and

near........................... 270,272
Sprague River at...................... 268-270
Williamson River at................... 256-257

Claremont, Cal., San Antonio Creek near 75,314-315 
Clear Lake at Lakeport, Cal..............  251
Clements, Cal., Mokelumne River near.... 181-182
Clover Creek, Cal., discharge of.............. 322
Coldwater Creek, Cal., discharge of.......... 319
Colfax, Cal., Bear River near............... 238-241

Bear River canal near.......... 240-241,243-244
North Fork of American River near.... 244-245

Colton, Cal., Rice-Thorn diversion at....... 313-314
Control, definition of............ ...    10
Cooperation, arrangements for....  ........ 15-16
Cosumnes River at Michigan Bar, Cal..... 189-190

North Fork of, near El Dorado, Cal.... 187-189 
Cottonwood Creek, branch of Klamath River,

discharge of...................... 323
branch of Tia Juana River, at Morena

reservoir, Cal.................... 17-18
crest discharge of.................... 17
discharge of. ..  .............. 315
near Dulzura, Cal.................... 19-20

Goose Lake basin, near Lakeview, Oreg. 195-197 
Covelo, Cal., Middle Eel River near......... 254-256
Cow Creek, Cal., discharge of................ 322
Crescent City, Cal., Middle Fork of Smith

River near..................... 298-299
North Fork of Smith River near....... 297-298

Crescent Mills, Cal., Indian Creek near..... 218-219
Crooked Creek, Oreg., discharge of......... 3iSr-324
CueaCreek, Cal., dischargeof.............;.. 317

325



326 INDEX.

Current meters, Price, plafte showing........ 12
Cuyamacareservoir, Cal., Boulder Creek at... 31-32 
Cuyamaca Water Co., cooperation by.. _.... 16

flume of, discharge of................_. 315
near Lakeside, Cal............. 34-35,36-37

D.

Dalton Creek, Cal., discharge of.............. 3jL9
Data, accuracy of.........._...._........ 14-15

explanation of..._............_...... 13-14
Deer Creek at Hot Springs, Cal............ 106-107

discharge of.............................. 320
Deer Creek ditch, Cal., discharge of.......... 320
Definition of terms.......................... 10
Dehesa, Cal., Sweetwater Kiver near......... 22-23
Descanso, Cal., Sweetwater River near...... 20-22
Desolation Lake outlet, Cal., discharge of.... '320
Devil Canyon Creek near San Bernardino,

Cal.............................. 312
Discharge, tables for converting, into run-off.. 11-12 
Dominguez Junction, Cal., Los Angeles River

near............................. 87
Downieville, Cal., North Fork of North Fork

of Yuba River at.............. 233-235
Drews Creek near Lake view, Oreg.......... 191-193
Drews Creek reservoir near Lakeview, Oreg.. 19! 
Duarte,Cal.,FishCreeknear................. 81-82
Duck Lake outlet, Cal., discharge of.......... 320
Dulzura, Cal., Cottonwood Creek near....... 19-20

E.

East Apburn, Cal., Middle Fork of American
River near..................... 247-249

Eaton Creek, Cal., discharge of.__........ 319
Eel River, Cal., discharge of............._. 323
Eel River basin, gaging-station records in.. 254-256 
El Dorado, Cal., North Fork of Cosumnes

River near..................... 187-189
Eleanor Creek near Sequoia, Cal...... 153-155,321
Elsinore, Cal., San Jacinto River near.... 17,71-72

TemescalCreek near..........*......... 74-75
Elsinore Lake at Elsinore, Cal............... 72-73
Enterprise, Cal., Palermo Land & Water

Co.'s canal at.................. 225-227
South Fork of Feather River at....... 224-225

Equivalents, convenient.................... 11-13
Erskine Creek near Bodfish, Cal........... 104-105
Escondido Mutual Water Co.'s canal near

Nellie, Cal....................... 59-60
Evey Creek, Cal., discharge of............... 318
Evolution Creek, Cal., discharge of.......... 320
Exchequer, Cal., Merced River at......... 131-133

F.

Fairoaks, Cal., American River at........ 246-247
Fallbrook Creek, Cal., discharge of........... 318
Falls Creek near Sequoia, Cal.............. 150-151
Feather River at Oroville, Cal............. 215-216

Middle Fork of, at Sloat, Cal.......... 221-222
near Oroville, Cal................. 222-224

North Fork of, at Big Bar, Cal........ 213-214
nearPrattvffle,Cal................ 212-213

South Fork of, at Enterprise, Cal...... 224-225
Fillmore Water Co.'s ditch, Cal., discharge of. 319 
FiabCrMkoearDuarte, Cal................. SI-82

Page. 
Fivemile Creek, Oreg., discharge of.......... 323
Floods, southern California, crest discharges

in............................... 16-17
Forest Home, CaL, Mill Creek at..  ...... 67-68
FortCreek, Oreg., discharge of.............. 323
Fort Klamath, Oreg., Wood River at...... 273-274
Fourmile Creek near Odessa, Oreg......... 274-278
French Creek, North Fork of, discharge of... 320 
Fresno Flume & Lumber Co.'s flumes at

Shaver, Cal................... 123-125
Fresno River near Knowles, Cal........... 126-127
Frey Creek, Cal., discharge of................ 318
Friant, Cal., San Joaquin River near...... 120-121
Frog Creek, CaL, discharge of................ 321

a.
G canal near Olene, Oreg.................. 287r289
Gage canal at and near San Bernardino, Cal. 303-304 
Gaging station, typical, plate showing....... 12
Garner Creek at San Bernardino, Cal........ 311
Garnet Lake outlet, Cal., discharge of........ 320
Gobeniador Creek near Carpinteria, Cal.... 92,320
Golden Rock ditch, Cal., discharge of........ 321
Goodyear Bar, Cal., North Fork of Yuba

River at....................... 232-233
Rock Creek at......................... 235-238

Goodyear Creek at Goodyear Bar, Cal...... 237-238
Goose Lake basin, Oreg., gaging-station rec 

ords in.................... 191-198,321
Goose Lake Valley Irrigation Co., coopera 

tion by.......................... 16
Gopher Creek, Cal., discharge of............ 318
Greenspot pipe line near Mentone, Cal....... 64,66
Grouse Creek, Oreg., discharge of............ 323

H.

Hamaker ditch, Oreg., discharge of......  . 323
Happy Camp, CaL, Indian Creek near....... 295
Happy Isles Bridge, near Yosemite, Cal.,

Merced River at............... 128-130
Hat Creek at Hat Creek, Qal.............. 206-207

discharge of.............................. 321
Haws ditch at San Bernardino, Cal.......... 309
Hemet reservoir, South Fork of San Jacinto

River at......................... 17,70
Henderson, Cal., Kosk Creek near......... 207-208

Pit River at........................... 203-204
Henshaw, F. F., and assistants, work of..... 16
Herring Creek, Cal., discharge of............. 321
Hetch Hetchy dam site, CaL, Tuolumne

River near............. 139-141,141-143
Hetch Hetchy project, Cal., cooperation for.. 16 
Highland waste ditch at San Bernardino,

Cal............................ 308-309
Horsepower, equivalents of.................. 13
Hot Springs, Cal., Deer Creek at.......... 106-107
Hot Springs Creek, Cal., discharge of........ 319

fflilouette Creek near Yosemite, Cal....... 133-134
Indian Creek, Klamath River basin, near

Happy Camp, Cal............... 295
Sacramento River basin, near Crescent

Mills, Cal..............4...... 218-319
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3. 
Jamul Creek, Cai., crest discharge of......... 17
Jenny Land, Cal., Calaveras River at...... 179-181
Julian, Cal., Boulder Creek near............. 31-32

K.
Kaweah River near Three Riwrs, Cal..... 113-114

North Fork of, at Kaweah, Cal........ 115-116
South Fork of, near Three Rivers, Cal. 116-118 

Keddie, Cal., Spanish Creek at............ 219-221
Keene Creek, Oreg., discharge of............ 323
Keno, Oreg., Klamath River near......... 261-263
Kern River near Bakersfield, Cal.......... 103-104

near Kernville, Cal.................... 101-102
South Fork of, discharge of.............. 320

Kem River basin, Cal., gaging-station rec 
ords in........................ 101-105

Kibbie Creek, Cal., discharge of.............. 321
Kings River near Sanger, Cal.............. 118-119
Klamath Falls, Oreg., A canal at.......... 276-277

Link River at......................... 259-261
Lost River diversion canal near.... 280,285-287
Upper Klamath Lake near.............. 258

Klamath Lake, Lower, near Brownell, Cal.. 289 
Upper, near Klamath Falls, Oreg....... 258

Klamath River near Keno, Oreg.......... 261-263
nearRequa,Cal....................... 264-266
near Seiad Valley, Cal................. 263-264

Klamath River basin, Cal.-Oreg., gaging- 
station records in............. 256-297

Klum Creek, Oreg., discharge of............ 323
Knights Ferry, Cal., Oakdale canal near..>178-179 

South San Joaquin canal near......... 176-178
Stanislaus River at and near.. 165-166,167-169 

Knowles, Cal., Fresno River near......... 126-127
Kosk Creek near Henderson, Cal.......... 207-208

L.
La Grange, Cal., Modesto canal near... 149,160-161 

Tuolumne River near......... 144-146,147-149
Turlock canal near................ 149,161-163
Yosemite Power Co. 's canal near....... 146,

149,159-160 
La Jolla Creek, Cal., discharge of........... 316
Lake Eleanor near Sequoia, Cal., evaporation

from............................ 155
, Lakeport, Cal., Clear Lakeat................ 251

Lakeside, Cal., Boulder Creek near.......... 33-34
Cuyamaca Co.'s flume hear........ 34-35,36-37
San Diego River at and near............ 25-28

Lakeview, Oreg., Cottonwood Creek near.. 195-197 
Drews Creek near..................... 191-193
Drews Creek reservoir near... ........ 191
North Drews canal near............... 194^195
Thomas Creek near.................... 197-198

Lewiston, Cal., Trinity River at........... 296-297
, Libby ditch, Cal., discharge of...... ..... 318
Lilyglen, Oreg., Beaver Creek near....... 290-291
Link River at Klamath Falls, Oreg....... 259-261
Little Cow Creek, Cal., discharge of......... 322
Little Santa Anita Creek near Sierra Madre,

Cal.............................. 85-86
Little Stony Creek near I^odoga, Cal...... 210-211
Little Tujunga Creek, Cal., discharge of..... 319
laveoak Creek, Cai., discharge of........... 319
Lodoga, Cal., Little Stony Creek near..... 210-211
Lompoo, C6l., Santa Yaez Elver near....... 95-96

Page. 
Long John Creek, Oreg., discharge of........ 323
Lorella, Oreg., Miller Creek near........... 283-284
Los Angeles, Cal., Arroyo Seco at............ 90
Los Angeles County, Cal., cooperation by... 16 
Los Angeles River at Los Angeles, Cal....... 86

between Dominguez Junction anJ Cerri-
tos, Cal.......................... 87

Los Angeles River basin, Cal., gaging sta 
tion records in.................. 86-90

Lost River above Olene, Oreg........._. 278-279
below Olene, Oreg......_............ 279-280
near Merrill, Oreg..................... 280-282

Lost River diversion canal near Klamath
Falls,Oreg................. 280,285-287

Lower Klamath Lake near Brownell, Cal.... 289
Lytle Creek at and near San Bernardino,

Cal................. 17,68-69,69-70,312

M. 
McCloud River at Baird, Cal.............. 208-210
McGee Creek, Cal., discharge of............. 318
McGlashan, H. D., and assistants, work of.. 16 
McKenzie ditch at San Bernardino, Cal... 309-310 
Marie Lake outlet, Cal., discharge of........ 320
Marion Creek, Cal., discharge of............ 318
Matagual Creek near Warner Springs, Cal... 59 
Measurements, miscellaneous.............. 300-324
Measures, English, metric equivalents of.... 13
Meeks & Daly ditch at San Bernardino, Cal.. 313 
Mentone, Cal., Pacific Light & Power Corpo 

ration's canal and Greenspot pipe 
line near........................ 64-66

Santa Ana River near................... 60-63
Merced River above Illilouette Creek, near

Yosemite, Cal................. 127-128
at Exchequer, Cal....   ........... 131-133
at and near Yosemite, Cal..... 128-130,130-131
South Fork of, near Wawona, Cal..... 137-139

Merrill, Oreg., Lost River near............ 280-282
Tule Lake near........................ 282-283

Mesa Grande, Cal., Black Canyon Creek near. 45 
SanLuis Rey River near................ 48-50
Santa Ysabel Creek near................ 38-39

Michigan Bar, Cal., Cosumnes River at... 189-190 
Middle Eel River near Covelo, Cal........ 254-256
Mill Creek at Forest Home, Cal............. 67-68

near Redlands, Cal.................... 302-303
Mill Stream near Riverside, Cal............. 314
Millard Creek, Cal., discharge of............ 319
Miller Creek near Lorella, Oreg............ 283-284
Miner's inch, equivalents of................. 12
Modesto caaal near La Grange, Cal... 149,160-161 
Modesto irrigation district, Cal., cooperation

by.............................. 16
Modoc Point canal at and near CMloquin,

Oreg.......:.................. 270,272
Mokelumne River near Clements, Cal..... 181-182

Licking Fork of, near Railroad Flat,
Cal............................ 186-187

Middle Fork of, at West Point, Cal.. 183-184
South Fork of, nearlRailroad Flat, Cal. 184-186

Monrovia pipe line near Monrovia, Cal...... 83
Monserate Creek, Cal., discharge of......... 318
Montague, Cal., Shasta River near.......... 291'
Moosa Creek, Cal., discharge of.............. 318
Morena reservoir, Cal., Cottonwood Creek at. 17-18 
Murieta Creek, CaL, discharge of............ 818
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N.
Narrows, Cal., Cajon Creek near.....!..... 312-313 
Nellie, Cal., Escondido Mutual Water Co.'s

canal near.............._...... 59-60
San Luis Rey River near................ 51-52

Newman, Cal., San Joaqtiin River near... 121-123 
Nigger Canyon Creek, Cal., discharge of..... 317
North Drews canal near Lakeview, Oreg.. 194-195 
North Goddard Creek, Cal., discharge of..... 320
North San Juan, Cal., Middle Fork of Yuba

River near.................... 227-228
Oregon Creek near.................... 230-232

O.
. 322
178-179

16
.. 55-5S 
274-270 
321-323 
287-289 
279-280

1C
230-232 
215-21R 
222-221

17

Oak Run Creek, Cal., discharge of..........
Oakdale canal near Knights Ferry, Cal....
Oakdale irrigation district, cooperation by. 
Ooeanside, Cal., San Luis Rey River at....
Odessa, Oreg., Fourmile Creek near.......
Old Cow Creek,Cal., discharge of...  ....
Olene, Oreg., G canal near.... .........

Lost River near............... 278-279,
Oregon, cooperation by....................
Oregon Creek near North San Juan, Cal... 
Oroville, Cal., Feather River at...........

Middle Fork of Feather River near.... 
Otay River, Cal., crest discharge of....  

P. 
Pacific Light & Power Corporation, canal of,

near Azusa, Cal.............. 79,80-81
canal of, near Mentone, Cal.............. 64-65
tailraeeof, discharge of.................. 318

Pacoima Creek near San Fernando, Cal..... 87-88
Pala, Cal., San Luis Rey River near........ 53-54
Palermo Land & Water Co., canal of, at Kn-

terprise, Cal................... 225-227
Paradise Creek, Cal., discharge of............ 317
Pasadena, Cal., Arroyo Seco near............ 88-90
Pauma Creek, Cal., discharge of............. 317
Pauma ranch ditch, Cal., discharge of....... 317
Peterson, B. J., work of..................... 16
Pine Creek, Cal., discharge of................ 319
Piru Creek, Cal., discharge of................ 319
Pit River at Henderson, Cal............... 203-204

near Ydalpom, Cal.................... 204-206
Piute Creek, Cal., discharge of............... 320
Placerville, Cal., South Fork of American

  River near.................... 249-250
Plunge Creek near San Bernardino, Cal..... 303
Porterville, Cal., Tule River near.......... 108^109

South Fork of Tule River near........ 111-112
Post, W. S., cooperation by................. 16
Potrero Creek, Cal., discharge of............. 317
Prattville, Cal., North Fork of Feather River

near........................... 212-213
Putah Creek at Winters, Cal......._.... 253-254

R. 
Babel ditch at San Bernardino, Cal......... 309
Railroad Flat, Cal., Licking Fork of Moke-

lumne River near............. 186-187
South Fork of Mokelumae Riv«r near. 184-186 

Ramona, Cal., Santa Maria Greet near...... 45-47
Santa Ysabel Creek near................. 39-41

Rancheria Creek, branch of Bear Creek, dis 
charge of........................ 320

branch of Tuolumne River, discharge of. 321

Records, computed, accuracy of.... ...... 14-15
Red Bluff, Cal., Sacramento River near.... 201-202
Redlands, Cal., Bear Valley waste near...... 303

MillCreeknear........................ 302-303
Santa Ana Conservation Works at....... 302
Santa Ana River at...................... 300
South Fork ditch near................... 303
The Zanja near..............\........... 303

Redlands waste at San Bernardino, Cal...... 304
Reeve Davis Consolidated Mining Co.'s flume,

discharge of...................... 324
Relief Creek and reservoir near Baker Sta 

tion, Cal....................... 170-171
Requa, Cal., Klamath River near.....__. 264-2G6
Rice-Thorn diversion at Colton, Cal.. __. 313-314 
Riverside, Cal., Mill Stream near............ 314

Santa Ana River near................... 302
Riverside Water Co.'s diversion at San Ber 

nardino, Cal..................... 310
Rogers Creek near Azusa, Cal................ 81
Rogue River Valley Canal Co., cooperation by 16 
Rock Creek at Goodyear Bar, Cal.......... 235-235
Rose ditch, Cal., discharge of.._........... 324
Rose Lake outlet, Cal., discharge of.......... 320
Run-off (depth in inches), definition of___ 10 

tables for converting discharge into...... 11-12

8.

Sacramento River at Castella, Cal......... M9-200
discharge of.............................. 321
near Red Bluff, Cal.................... 201-202

Sacramento River basin, Cal., gaging-station
recordsin............. 199-254,321-322

Salinas River basin, Cal., gaging-station rec 
ord s in.......................... 97-98

San Antonio Creek near Claremont, Cal. 75,314-315 
near Upland, Cal........................ 75-76

San Bernardino, Cal., Cable Creek near...... 313
City Creek at.......................... 310-311
city waste waterat...................... 310
Devil Canyon Creeknear.._.......... 312
Gagecanal at and near................ 303-304
Garner Creek at......................... 311
Haws ditch at............._._....... 309
Highland waste ditch at............... 308-309
Lyt'eCreek at and near..... 17,68-69,69-70,312
McKenzieditchaf..................... 309-310
Meeks&Daly ditch at.................. 313
Plunge Creek near....................... 303
Rabelditch at........................... 309
Redlands wasteat....................... 304
Riverside Water Co.'s diversion at....... 310
San TimoteoCreekat................... 304
Santa Ana Riverat................ 64,300-302
Shay ditch at............................ 309
Timber Creek at......................... 312
Town Creek at.......................... 311
Warm Creek at........................ 304-308
Waterman Creek near................... 310

San Piego River at and near Lak eside, Cal.. 25-28 
at San Diego, Cal........................ 30-31
crest discharge of........................ 17
nearSantee,Cal.................___.. 28-30
South Fork of, discharge of.............. 315
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San Diego River basin, Cal., gaging-statlon
records in....................... 25-37

San Dieguito River at and near Bernardo,
Cal........................ 41-42,43-44

crest discharge of........................ 17
San Dieguito River basin, Cal., gaging-station

records in....................... 38-47
San Dimas Creek near San Dimas, Cal....... 86
San Fernando, Cal., Pacoima Creek near..... 87-88
San Francisco, cooperation by............... 16
San Gabriel River, Cal., crest discharge of... 17 

nearAzusa,Cal.......................... 77-79
Sail Gabriel River basin, Cal., gaging-station

records in....................... 77-86
San Jacinto River near Elsinore, Cal...... 17,71-72

South Fork of, at Hemet reservoir, near
San Jacinto, Cal................. 17,70

San Joaquin River, Cal., discharge of........ 320
near Friant, Cal....................... 120-121
near Newman, Cal..................... 121-123

San Joaquin River basin, Cal., gaging-statlon
records in................. 120-190,320

San Luis Rey River at Bonsall, Cal.......... 54-55
atOceanside, Cal........................ 55-56
crest discharge of.._..__............ 17
discharge of.............................. 316
near Mesa Grande, Cal-.................. 48-50
near Nellie, Cal.......................... 51-52
nearPala,Cal........................... 53-54
near Warner Springs, Cal................ 47-48
West Fork of, near Warner Springs, Cal. 57 

San Luis Rey River basin, Cal., gaging-station
records in....................... 47-60

San Timoteo Creek at San Bernardino, Cal.. 304 
San Vicente Creek, Cal., discharge of........ 315
Sand Creek, Oreg., discharge of.............. 323
Sanger, Cal., Kings River near............. 118-119
Santa Ana Conservation Works at Redlands,

Cal.............................. 302
Santa Ana River at Redlands, Cal........... 300

at San Bernardino, Cal............. 64,300-302
crest discharge of........................ 17
discharge of...............__.......... 318
nearMentone, Cal........................ 60
near Riverside, Cal...................... 302

Santa Ana River basin, Cal., gaging-station
records in............... 60-76,300-314

Santa Anita Creek near Sierra Madre, Cal.... 84-85
Santa Barbara, Cal., Santa Ynez River near. 93-94 
Santa Barbara Water Commission, coopera 

tion by.......................... 16
Santa Clara River basin, Cal., gaging-station

records in....................... 90-91
Santa Maria Creek, Cal., crest discharge of... 17 

near Ramona, Cal....................... 45-47
Santa Ynez River near Lompoc, Cal......... 95-96

near Santa Barbara, Cal................. 93-94
Santa Ynez River basin, Cal., gaging-station

records in....................... 93-96
Santa Ysabel Creek, Cal., crest discharge of.. 17 

discharge of............._............. 315
near Mesa Grande, Cal................... 38-39
near Ramona, Cal....................... 39-41

Santee, Cal., San Diego River near........... 28-30
Scopeo. work............................... 9-lo

Scott River at Callshan, Cal................. 294
East Fork of, at Callahan, Cal..._... 292-293

Second-foot, definition of.................... 10
equivalents of.........................,f 12

Section Line Creek, Oreg., discharge of. .. 323 
Seiad Valley, Cal., Klamath River near.... 263-264
Seigler Creek, Cal., discharge of.............. 322
Sequoia, Cal., Cherry Creek near........... 151-153

Eleanor Creek near.................... 153-155
Falls Creek near....................... 150-151
Lake Eleanor near, evaporation from.... 155
South Fork of Tuolumne River near... 156-157 
Tuolumne River near......... 139-141,141-143

Sespe Creek, Cal., crest discharge of......... 17
nearSespe,Cal...................... 90-91,319

Sespe Light & Power Co., cooperation by  90 
Sevenmile Creek, Oreg., discharge of.....   324
Shasta River near Montague, Cal............ 291
Shaver, Cal., Fresno Flume & Lumber Co.'s

flumes at...................... 123-125
Shay ditch at San Bernardino, Cal.......... 309
Sierra Madre, Cal., Little Santa Anita Creek

near............................. 85-86
Santa Anita Creek near................. 84-85

Sloat, Cal., Middle Fork of Feather River
at............................. 221-222

Smartville, Cal., Yuba River at........... 229-230
Smith River, Middle Fork of, near Crescent

City,Cal...................... 298-299
North Fork of, near Crescent City, Cal.. 297-298 

Soledad, Cal., Arroyo Seconear............. 97-98
South Fork ditch near Redlands, .Cal........ 303
South San Joaquin canal near Knights

Ferry, Cal..................... 176-178
South San Joaquin irrigation district, Cal.,

cooperation by.................. 16
Southern California Edison Co., cooperation by 16 
Spanish Creek at Keddie, Cal............. 219-221
Sparkman Creek, Cal., discharge of......... 317
Spencer Creek, Oreg., discharge of... ..... 323
Sprague River at Chiloqutn, Oreg......... 268-270

nearYainax, Oreg............ ..... 266-267
North Fork of, discharge of.............. 323

Spring Creek, Oreg., discharge of............ 323
Spring Valley Water Co.'s aqueduct near

Sunolglen, Cal................. 100-101
Stage-discharge relation, definition of........ 10
Stanislaus River at and near Knights Ferry,

Cal.................... 165-166,167-169
Middle Fork of, near Avery, Cal....... 163-164
North Fork of, near Avery, Cal........ 172-173
South Fork of, at Strawberry, Cal..... 175-176

discharge of......................... 321
Strawberry, Cal., South Fork of Stanislaus

River at.................. 175-176,321
Sugar Pine Lumber Co.'s flume, Cal., dis 

charge of........................ 321
Sunolglen, Cal., Alameda Creek at.......... 99-100

Spring Valley Water Co.'s aqueduct
near........................... 100-101

Sunland, Cal., Tujunga Creek near.......... 88
Susanna Creek near Warner Springs, Cal.... 58
Sweetwater River at Sweetwater dam, Cal.. 24 

crest discharge of........................ 17
near Dehesa, Cal......................... 22-23
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Sweetwater River near Descanso, Cal....... 20-22
Sweetwater River basin, Cal., gaging-station

records in....................... 20-24
Sweetwater Water Co., cooperation by...... 16
Sycan River near Yainax, Oreg........... 270-271

T.

Tar Creek, Cal., discharge of................. 319
Temecula Creek, Cal., discharge of........... 318
Temescal Creek, Cal., discharge of........... 316

near Elsinore, Cal....................... 74-75
Tenaya Creek near Yosemlte, Cal......... 134-135
Terms, definition of......................... 10
Thomas Creek near Lakeview, Oreg.. _.. 197-198 
Thompson Creek, Cal., discharge of.......... 318
Three Rivers, Cal., Kaweah River near.... 113-114

South Fork of Kaweah River near..... 116-118
Tia Juana River basin, Cal., gaging-station

records in....................... 17-20
Timber Creek at San Bernardino, Cal....... 312
Town Creek at San Bernardino, Cal......... 311
Trask, F. E., discharge measurements by.. 31^-315 
Trinity River at Lewiston, Cal............ 296-297
Tujunga Creek near Sunland, Cal............ 88
Tulare Lake in Kings County, Cal......... 105-106
Tulare Lake basin, Cal., gaging-station rec 

ords in.................... 105-119,320
Tule Lake near Merrill, Oreg..___...... 282-283
Tule River near Porterville, Cal........... 108-109

South Fork of, near Porterville, Cal... 111-112 
Tuolumne River at Hetch Hetchy cabin,

near Sequoia, Cal..._....... 139-141
near Buck Meadows, Cal.............. 143-144
near La Grange, Cal........... 144-146,147-149
near Sequoia, Cal..................... 141-143
South Fork of, near Buck Meadows, Cal. 158 

near Sequoia, Cal................. 156-157
Turlock canal near La Grange, Cal.... 149,161-163
Turlock irrigation district, Cal., cooperation

by.............................. 16
TylerCreek, Cal., discharge of........_.... 320

II.

U. S. Bureau of Fisheries, cooperation by.... 16
U. S. Forest Service, cooperation by...  .. 16 
U. S. Indian Office, cooperation by.......... 16
U. S. Weather Bureau, cooperation by...... 16
Upland, Cal., San Antonio Creek near....... 75-76
Upper Klamath Lake near Klamath Falls,

Oreg............................ 258

Page. 
Utica Gold Mining Co.'s canal near Avery,

Cal............................ 173-174

V.

Van Trent, Cal., Bear River at............ 241-242
Velocity in feet per second, table for convert 

ing into velocity in miles per 
hour............................ 12

Volcan Land & Water Co., cooperation by... 16

W.

Warm Creek at San Bernardino, Cal....... 304-308
Warner Springs, Cal., Carrizo Creek near.... 58

Matagual Creek near.................... 59
San LuisRey River near................ 47-48
Susanna Creek near..................... 58
West Fork of San Luis Rey River near.. 57 

Water power, quick method of calculating... 13 
Water-stage recorders, plate showing........ 13
Waterman Creek near San Bernardino, Cal.. 310 
Wawona, Cal., South Fork of Merced River

near........................... 137-139
West Point, Cal., Middle Fork of Mokelumne

River at...................... 183-184
WiUiamson River at Chiloquin, Oreg...... 256-257
Willow Creek, Cal., discharge of......  ... 321
Winters,Cal., PutahCreelf at............. 253-254
Wood River at Fort Klamath, Oreg....... 273-274

Y.

Yainax, Oreg., Sprague River near........ 266-267
Sycan Bivernear..................... 270-271

Ydalpom, Cal., Pit River near............ 204-206
Yolo, Cal., Cache Creek at................. 251-253
Yosemite, Cal., Illilouette Creek near...... 133-134

Merced River at and near............. 127-131
Tenaya Creek near.................... 134-135

Yosemite Creek at Yosemite, Cal.......... 136-137
Yosemite National Park, cooperatiwn by.... 16
Yosemite Power Co.'s canal near La Grange,

Cal.................... 146,149,159-160
Yuba River at Smartville, Cal............. 229-230

Middle Fork of, near North San Juan,
Cal............................ 227-228

North Fork of, at Goodyear Bar, Cal.. 232-233 
North Fork of, at Downieville, Cal. 233-235

Z.

Zanja, The, near Redlands, Cal.............. 303
Zero now, definition of...................... 10
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STREAM-GAGING STATIONS AND PUBLICATIONS- 
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigation of such closely allied subjects as 
irrigation, water storage, water powers, ground waters, 'and quality 
of waters. Most of the results of these investigations have been pub 
lished in the series of water-supply papers, but some have appeared 
in the annual reports, bulletins, professional papers, and monographs.

The results of stream-flow measurements are now published an 
nually in 12 parts, each part covering an area whose boundaries 
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic and eastern Gulf of Mexico basins.

III. Ohio River basin.
IV. St. Lawrence River basin. 
Y. Upper Mississippi River and Hudson Bay basins.

VI. Missouri River basin.
VII. Lower Mississippi River basin. 

VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California.
XII. North Pacific slope basins, in three volumes:

A, Pacific slope basins in Washington and upper Columbia River
basin.

B, Snake River basin. 
C, Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OB CONSULTED.

Water-supply papers and other publications of th^ United States 
Geological Survey containing data in regard to the water resource* 
of the United States may be obtained or consulted as indicated 
below:

1. Copies may be obtained free of charge by applying to the 
Director of the Geological Survey, Washington, D. C. The edition 
printed for free distribution is, however, smafl and is soon exhausted.

m
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2. Copies may be purchased at nominal cost from the Superin 
tendent of Documents, Government Printing Office, Washington, 
D. C., who will, on application, furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the 
principal cities in the United States.

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as follows:

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.
Boston, Mass., 2500 Customhouse.
Madison, Wis., care of Railroad Commission of Wisconsin.
Helena, Mont., Montana National Bank Building.
Topeka, Kans., 25 Federal Building.
Denver, Colo., 403 New Post Office Building.
Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.
Portland, Oreg., 416 Couch Building.
Tacoma, Wash., 406 Federal Building.
San Francisco, Cal., 328 Customhouse.
Los Angeles, Cal., 619 Federal Building.
Phoenix, Ariz., 417 Fleming Building.
Austin, Tex., Old Post Office Building.
Honolulu, Hawaii, 14 Capitol Building.

A list of the Geological Survey's publications may be obtained by 
applying to the Director of the United States Geological Survey, 
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 4,100 points 
in the United States, and the data obtained have been published in 
the reports tabulated below:

Stream-flow data in reports of the United States Geological Survey. 

[A=Annual Report; B=Bulletin; W»= Water-Supply Paper.]

Report.

lOthA, pt. 2. .........
llthA, pt. 2. .........

12thA, pt. 2. .........

13th A, pt. 3. .........

14th A, pt. 2...   ....

B 131..... .............
16th A, pt. 2..........
B 140..-. .............

Wll... ...............
18th A, pt. 4. .........

W15..................

W 16... ...............

19tbA.pt. 4..........

Character of data.

.....do..........................................................

Monthly discharge (long-time records, 1871 to 1893). .............

Descriptions, measurements, gage heights, ratings, and monthly
discharge (also many data covering earlier years). 

Gage heights (also gage heights for earlier years). ................

(also similar data for some earlier years). 
Descriptions, measurements, and gage heights, eastern United

States, eastern Mississippi River, and Missouri River above 
junction with Kansas.

sippi River below junction of Missouri and Platte, and west 
ern United States. 

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records).

Year.

1884 to Sept.
1890. 

1884 to June 30,
1891. 

1884 to Dec. 31.
1892. 

1888 to Dec. 31.
1893. 

1893 and 1894.

1895.

1896.
1895 aad 1896.

1897.

1897.

1887.
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Stream-flow data in reports of the United States Geological Survey Continued.

Report.

W27..................

W28.. ................

20th A, pt.4...........
W35 to 39. ...........
21st A, pt.4...........
W47 to 52. ...........
22dA.pt. 4...........
W65, 66.............'..
W75.. ....... .........
W82 to 85..... ........
W 97 to 100.... ........
W 124 to 135.. .........
W 165 to 178..... ......
W 201 to 214.. .........
W 211 to 252..... ......
W 261 to 272..... ......
W 281 to 292...........
W301to312...........
W 321 to 332.. .........
W 351 to 362.. .........
W 381 to 394..... ......
W401 to 414..... ......
W 431 to 444...........

Character of data.

eastern Mississippi River, and Missouri River

western United States.

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

.....do...........................................................

Year.

189*.

1898.

1898.
1899.
1899.
1900.
1900.
1901.
1901.
1902.
1903.
IQfU

1905.
1906."
1907-S.
1909.
1910.
1911.
1912.
1913.
1914.
1915.
1916.

NOTE. No data regarding stream flow are given in the 15th and 17th annual reports.

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119.

The table which follows gives, by years and drainage basins, the 
numbers of the papers on surface-water supply published from 1899 
to 1916. The data for any particular station will in general be found 
in the reports covering the years during which the station was main 
tained. For example, data for Machias River at Whitneyville, Me., 
1903 to 1916, are published in Water-Supply Papers 97, 124, 165, 
201, 241, 261, 281, 301, 321, 351, 381, 401, and 431, which contain 
records for the New England streams from 1903 to 191,6. Results of 
miscellaneous measurements are published by drainage basins.

In these papers and in the following lists the stations are arranged 
in downstream order. The mam stem of any river is determined 
by measuring or estimating its drainage area-* that is, the headwater 
stream having the largest drainage area is considered the continua 
tion of the main stream, and local changes in name and lake surface 
are disregarded. All stations from the source to the mouth of the 
main stem of the river are presented first, and the tributaries in 
regular order from source to mouth follow, the streams in each 
tributary basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are 
given in four parts, as indicated on page in, and the records for 
large lakes are taken up in order around the rim of the lake.
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GAGING STATIONS AND PUBLICATIONS. VII 

PRINCIPAL STREAMS.

The rivers draining into the Pacific Ocean from California include 
San Diego, San Dieguito, San Luis Rey, Santa Ana, San Gabriel, 
Los Angeles, Santa Ynez, Santa Maria, and Salinas rivers, draining 
areas south of San Francisco Bay; San Joaquin River, whose chief 
tributaries are Kings, Merced, Tuolumne, Stanislaus, Calaveras, 
and Mokelumne rivers; Sacramento River, whose principal tributa 
ries are Pit, Feather, and American rivers; and Russian, Eel, Mad, 
Klamath, and Smith rivers, which flow into the ocean north of San 
Francisco Bay. Except Klamath River, which receives the drainage 
from a small area in Oregon, and a few streams in Oregon that flow 
into Goose Lake, at the head of Pit River, all the streams in this 
division dre entirely in California.

In addition to the list of gaging stations and the annotated list of 
publications relating specifically to the section, these pages contain 
a similar list of reports that are of general interest in many sections 
and cover a wide range of hydrologic subjects, and also brief refer 
ences to reports published by State and other organizations. (See 
p. xxiii.)

GAGING STATIONS.

NOTE. Dash following a date Indicates that the station was beingmaintained September 30,1916; period 
after date indicates discontinuance.

DRAINAGE BASINS SOUTH OF SAN FRANCISCO BAY. ,

Tia Juana River near Nestor, Cal., 1915.
Cottonwood Creek near Morena reservoir, Cal., 1916.
Cottonwood Creek near Dulzura, Cal., 1906-1915. 

Dulzura conduit near Dulzura, Cal., 1909-1915. 
Pine Valley Creek near Jamul, Cal., 1906-1908. 

Sweet water River near Descanso, Cal., 1905- 
Sweetwater River near Dehesa, Cal., 1913-1916. 
Sweetwater River at Sweetwater dam, Cal., 1916. 
SanDiego River at diverting dam, near Lakeside, Cal., 1912-1916. 
San Diego River at Lakeside, Cal., 1905-1916. 
San Diego River near Santee, Cal., 1912- 
San Diego River at San Diego, Cal., 1912-1916.

Boulder Creek at Cuyamaca reservoir, near Julian, Cal., 1912-
Boulder Creek at mouth, near Lakeside, Cal., 1912-1916.
Cuyamaca Water Co.'s flume [San Diego flume] at diverting dam, near Lakeside, 

Cal., 1913-
Cuyamaca Water Co.'s flume [San Diego flume] near Lakeside, Cal., 1907-
South Fork of San Diego River near Alpine,' Cal., 1913-1915.
South Fork flume near Alpine, Cal., 1913-1915.
San Vincente Creek at Foster, Cal., 1915.

Santa Ysabel Creek (head of San Dieguito River) near Santa Ysabel, Cal., 1913-1915. 
Santa Ysabel Creek near Mesa Grande, Cal., 1912- 
Santa Ysabel Creek near Ramona, Cal., 1912- 
Santa Ysabel Creek near Escondido, Cal., 1905-1912. 
San Dieguito River at Bernardo, Cal., 1912-1916. 
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San Dieguito River near Bernardo, Cal., 1916- 
San Dieguito River near Del Mar, Cal., 1913-14.

Black Canyon Creek near Mesa Grande, Cal., 1913-1916.
Temescal Creek near Almond, Cal., 1913-1915.
Guejito Creek near Escondido, Cal., 1915.
East San Pasqual ditch near Escondido, Cal., 1912-1914.
West San Pasqual ditch near Escondido, Cal., 1912-1915.
Santa Maria Creek near Ramona, Cal., 1912- 

San Luis Rey River near Warner Springs, Cal., 1913-1916. 
San Luis Rey River near Mesa Grande, Cal., 1911- 
San Luis Rey River near Nellie, Cal., 1915-16. 
San Luis Rey River at diversion flume, 1894-1899. 
San Luis Rey River near Pala, Cal., 1903-1916. 
San Luis Rey River at Pala, Cal., 1912. 
San Luis Rey River at Bonsall, Cal., 1912-1916. 
San Luis Rey River near Oceanside, Cal., 1912-1915. 
San Luis Rey River at Oceanside, Cal., 1916j

Agua Caliente Creek near Warner Springs, Cal., 1913-1915.
Canada Verde Creek near Warner Springs Cal., 1913-1915.
West Fork of San Luis Rey River near Warner Springs, Cal., 1913-1916.
Carrizo Creek near Warner Springs, Cal., 1913-1916.
Susanna Creek near Warner Springs, Cal., 1913-1916.
Matagual Creek near Warner Springs, Cal., 1912-1916.
Escondido Mutual Water Co.'s canal near Nellie, Cal., 1896-
Rincon Indian Reservation ditch near Valley Center, Cal., 1912.
Pala Indian Reservation canal at Pala, Cal., 1912-13.
San Luis,Rey ditch near San Luis Rey, Cal., 1913.

Temecula Creek (head of Santa Margarita River) near Temecula, Cal., 1905-6. 
Santa Ana River near Mentone, Cal., 1896- 
Santa Ana River at San Bernardino, Cal., 1916.

Pacific Light & Power Corporation's canal and Greenspot pipe line near Mentone, 
,Cal., 1896-

Highlands or North Fork canal at intake weir, San Bernardino County, Cal., 
1896-1904.

Redlands or South Fork canal at sand box weir, San Bernardino County, Cal., 
1896-1904.

Mill Creek in canyon, near headworks of Crafton canal, Cal., 1896-1905.
Mill Creek at Forest Home, Cal., 1903-
Waterman Canyon Creek near San Bernardino, Cal., 1911-1914.
Devil Canyon Creek near San Bernardino, Cal., 1911-1914.
Lytle Creek at mouth of canyon, near San Bernardino, Cal., 1894-1901; 1904-
Lytle Creek at San Bernardino, Cal., 1916.
South Fork of San Jacinto River at Hemet Reservoir, near San Jacinto, Cal., 1916.
San Jacinto River near Elsinore, Cal., 1916-
EMnore Lake at Elsinore, Cal., 1915-
Temescal Creek near Elsinore, Cal., 1916-
Temescal Creek near Rincon, Cal., 1899.

Coldwater Creek above dam, Riverside County, Cal., 1899.
San Antonio Creek near Clarement, Cal., 1916-
San Antonio Creek near Upland, Cal., 1901-

San Gabriel River above Fish Fork, near Azusa, Cal., 1900-1901; 1910; 1912. (Low- 
water records.) 

Sar* Gabriel River at headworks near Azusa, Cal., 1912-1914.



GAGING STATIONS. IX

San Gabriel River near Azusa, Cal., 1894-
Paciflc Light & Power Corporation's canal near Azusa, Cal., 1896-
West Branch of North Fork of San Gabriel River at weir, 1900.
North Branch of North Fork of San Gabriel River at weir, 1900;
West Fork of San Gabriel River above North Fork, Cal., 1900.
Coldwater Creek at weir above mouth, 1900.
Fish Fork of San Gabriel River near Azusa, Cal., 1900-1901; 1910; 1912. (Low- 

water record.)
Iron Fork of San Gabriel River near Azusa, Cal., 1900-1901; 1910; 1912. (Low- 

water record.)
Rogers Creek near Azusa, Cal., 1916.
Fish Creek near Duarte, Cal., 1916-
Monrovia pipe line near Monrovia, Cal., 1916-
Santa Anita Creek near Sierra Madre, Cal., 1916-

Little Santa Anita Creek near Sierra Madre, Cal., 1916-
San Dimas Creek near San Dimas, Cal., 1916- 

Los Angeles River at Los Angeles, Cal., 1896-1900; 1916. 
Los Angeles River between Dominguez Junction and Cerritos, Cal., 1916.

Pacoima Creek near San Fernando, Cal., 1916.
Tujunga Creek near-Sunland, Cal., 1916.
Arroyo Seco near Pasadena, Cal., 1910-
Arroyo Seco at Los Angeles, Cal., 1916. 

Malibu Creek near Calabasas, Cal., 1903-1906.
Triunfo Creek near Calabasas, Cal., 1903-1906. 

Santa Clara River at Fillmore, Cal., 1911-12.
Piru Creek near Piru, Cal., 1911-1913.
Sespe Creek near Sespe, Cal., 1915-16.
Sespe Creek at Sespe, Cal., 1911-1913.
Santa Paula Creek near Santa Paula, Cal., 1911-1913. 

Ventura River near Nordhoff; Cal., 1911-1914. 
Ventura River near Ventura, Cal., 1911-1914. 
Carpinteria Creek:

Gobernador Creek near Carpenteria, Cal., 1916- 
San Roque Creek, Santa Barbara County, Cal., 1890. 
San Jose Creek, Santa Barbara County, Cal., 1890. 
Loma Abajo River, Santa Barbara County, Cal., 1890. 
Gato Creek at mouth, Santa Barbara County, Cal., 1890. 
Santa Ynez River near Santa Barbara, Cal., 1903-1908; 1910- 
Santa Ynez River near Lompoc, Cal., 1906-

Mono Creek at Mono dam site, near Santa Barbara, Cal., 1902-1904. 
Santa Maria River near Santa Maria, Cal., 1903-1906. 
Salinas River near Salinas, Cal., 1900-1901.

Nacimiento Creek near Bryson, Cal., 1901.
San Antonio River near Jolon, Cal., 1900-1901.
San Lorenzo Creek near King City, Cal., 1900-1903; 1912.
Arroyo Seco near Soledad, Cal., 1901- 

Pajaro River at Watsonville, Cal.. 1911-1914.

SAN FRANCISCO BAY. 

MINOR STREAMS.

Coyote River near Madrone, Cal., 1902-1912.
Alameda Creek at Sunolglen, Cal., 1900-
Spring Valley Water Co.'s aqueduct near Sunolglen, Cal., 1903-



X SUEFACE WATER SUPPLY, 1916, PART XL

KERN RIVER BASIN.

Kern River near Kernville, Cal., 1912- 
Kern River at Kernville, Cal., 1905-1912. 
Kern River at Isabella, Cal., 1910-1912. 
Kern River at Rio Bravo ranch, Cal., 1878-1884. 
Kern River near Bakersfield, Cal., 1894-

Kern River Power Co.'s canal at Kernville, Cal., 1910-1914.
South Fork of Kern River near Onyx, Cal., 1911-1914.
South Fork of Kern River at Isabella, Cal., 1910-1913.
Erskine Creek near Bodfish, Cal., 1911-1916.
Caliente Creek at base of foothills, Kern County, Cal., 1878-1884.

Basin Creek near Havilah, Cal., 1911-1913. 
Tejon House Creek at Tejon ranch house, Cal., 1895-96.

San Emigdio Creek at San Emigdio ranch house, Cal., 1894-95.

TULARE LAKE BASIN.

Tulare Lake in Kings County, Cal., 190&-
Poso Creek at base of foothills, Kern County, Cal., 1878-1884.
White River at base of foothills, Tulare County, Cal., 1878-1884.
White River near Hot Springs, Cal., 1911-1913.
Deer Creek at base of foothills, Tulare County, Cal., 1878-1884.
Deer Creek at Hot Springs, Cal., 1910-

Tyler Creeek near Hot Springs, Cal., 1911-1913.
Tule River, North Fork of Middle Fork, near Springville, Cal., 1909-1913. 
Tule River near Portersville, Cal., 1901- 
Tule River at Portersville, Cal., 1878-1884.

South Fork of Middle Fork of Tule River near Springville, Cal., 1909-1913.
Bear Creek near Springville, Cal., 1911-
South Fork of Tule River near Portersville, Cal., 1910- 

Kaweah River, Middle Fork, near Hammond, Cal., 1913. 
Kaweah River at Wachumna Hill, Cal., 1878-1884. 
Kaweah River near Three Rivers, Cal., 1911-

Marble Fork of Kaweah River near Ranger, Cal., 1913.
East Fork of Kaweah River near Hammond, Cal., 1913.
North Fork of Kaweah River naer Kaweah, Cal., 1913.
North Fork of Kaweah River at Kaweah, Cal., 1910-
South Fork of Kaweah River near Three Rivers, Cal., 1911- 

Kings River at Suspension Bridge, Cal., 1895. 
Kings River near Sanger, Cal., 1895- 
Kings River at Slate Point, Cal., 1878-1884. 
Kings River at Kingsburg, Cal., 1891-1904.

Dinkey Creek near Ockenden, Cal., 1910-1915.
Big Creek near Tollhouse, Cal., 1911-1914.

Rush Creek near Ockenden, Cal., 1910-1913.

SAN JOAQUIN RIVER BASIN*

San Joaquin River near Shaver, Cal., 1912-1915. 
San Joaquin River near North Fork, Cal., 1910-1914. 
San Joaquin River near Friant, Cal., 1907- 
San Joaquin River near Hamptonville, Cal., 1878-1884, 
San Joaquin River at Herndon, Cal., 1891-1909,
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San Joaquin River Bear Newman, Cal., 1912- 
Big Creek near Big Creek, Cal., 1910-1915.

Pitman Creek at.Big Creek, Cal., 1910-1915. 
Fresno Flume & Lumber Co.'s upper flume at Shaver, Cal., 1915- 
Fresno Flume & Lumber Co.'s lower flume at Shaver, Cal., 1916- 
North Fork Creek near North Fork, Cal., 1910-11.

Crane Valley reservoir near North Fork, Cal., 1910-1915.
Evaporation from Crane Valley reservoir near North Fork, Cal., 1910-1915.
South Fork Creek near North Fork, Cal., 1910-1915.

South Fork ditch near North Fork, Cal., 1910; 1913. 
Whiskey Creek near North Fork, Cal., 1910-1915. 
Cascadel Creek near North Fork, Cal., 1910-1912. 

Fresno River at base of foothills, Madera County, Cal., 1878-1884. 
Fresno River near Knowles, Cal., 1911-1914; 1915- 

Nelder Creek near Fresno Flats, 1910-1912. 
North Fork of Fresno River near Sugar Pine, Cal., 1910-1912. 

Chowchilla Creek at base of foothills, near Buchanan, Cal., 1878-1884. 
Mariposa Creek at base of foothills, Mariposa County, Cal., 1878-1884. 
Bear Creek at base of foothills, Merced County, Cal., 1878-1884. 
Merced River above Illilouette Creek, near Yosemite, Cal., 1915-16. 
Merced River at Happy Isles Bridge, near Yosemite, Cal., 1915- 
Merced River at Yosemite, Cal., 1904-1909; 1912- 
Merced River at Exchequer, Cal., 1915- 
Merced River near Merced Falls, Cal., 1901-1913. 
Merced River at Merced Falls, Cal., 1878-1884. 
Merced River near Newman, Cal., 1912.

Illilouette Creek near Yosemite, Cal., 1915-16. 
Tenaya Creek near Yosemite, Cal., 1904-1909; 1912- 
Yosemite Creek at Yosemite, Cal., 1904-1909; 1912- 
South Fork of Merced River near Wawona, Cal., 1910-

Big Creek near Wawona, Cal., 1910-11.
Tuolumne River at Hetch Hetchy cabin, near Sequoia, Cal., 1910-1916. 
Tuolumne River at Hetch Hetchy dam site, near Sequoia, Cal., 1901; 1910-1915. 
Tuolumne River below Hetch Hetchy dam site, near Sequoia, Cal., 1915- 
Tuolumne River near Buck Meadows [Groveland], Cal., 1907- 
Tuolumne River above La Grange dam, near La Grange, CaL, 1915- 
Tuolumne River near La Grange, Cal., 1895- 
Tuolumne River at Modesto, Cal., 1878-1884; 1891-1897. 

Falls Creek near Sequoia, Cal., 1915- 
Cherry Creek near Sequoia, Cal., 1901; 1910-

Eleanor Creek near Sequoia, Cal., 1901; 1909- 
Evaporation from Lake Eleanor near Sequoia, CaL, 1915- 

Jawbone Creek near Tuolumne, Cal., 1910-1915. 
Corral Creek near Groveland, Cal., 1910-1913. 
South Fork of Tuolumne River near Sequoia, Cal., 1914- 
South Fork of Tuolumne River near Buck Meadows [Groveland], Cal., 1910-

Golden Rock ditch near Sequoia, Cal., 1914-15. 
Clavey River near Tuolumne, Cal., 1910-1913.

Indian Creek near Tuolumne, Cal., 19HKL1. 
North Fork of Tuolumne River near Tuolumne, CaL, 1910-11. 

Hunter Creek near Tuolumne, Cal., 1910-1913. 
La Grange [Yosemite] Water & Power Co.'s canal near La Grange, Cal..

1908-
Modesto caeal near La Grange, Cal.-, 1903- 
Turlock canal near La Grange, CaL, 1899-



XH SURFACE WATER SUPPLY, 1916, PART XI.

San Joaquin River tributaries Continued.
Stanislaus River, Middle Fork, at Sand Bar Flat, near Avery, Cal., 1905- 

  Stanislaus River near Knight's Ferry, Cal., 1915- 
Stanislaus River at Knights Ferry, Cal., 1903-1916. 
Stanislaus River at Oakdale, Cal., 1878-1884; 1895-1900.

Relief reservoir near Baker Station, Cal., 1910-
Relief Creek near Baker Station, Cal., 1910-
North Fork of Stanislaus River near Avery, Cal., 1914-
Utica Gold Mining Co.'s canal near Avery, Cal., 1914-
Rose Creek near Jupiter, Cal., 1910-1913.

Knight Creek near Jupiter, Cal., 1910-1913.
South Fork of Stanislaus River at Strawberry, Cal., 1911-
South Fork of Stanislaus River near Columbia, Cal., 1910-1913.
South San Joaquin canal near Knights Ferry, Cal., 1914-
Oakdale canal near Knights Ferry, Cal., 1914-
Stanislaus & San Joaquin Water Co.'s canal at Knights Ferry, Cal., 1904-

1913.
Calaveras River at Jenny Lind, Cal., 1907- 
Calaveras River near Bellota, Cal., 1878-1884. 
Mokelumne River at Electra, Cal., 1901; 1903-4. 
Mokelumne River at Lone Star Mill, Cal., 1878-1884. 
Mokelumne River near Clements, Cal., 1904- 
Mokelumne River at Lodi, Cal., 1891-1895.

Middle Fork of Mokelumne River at West Point, Cal., 1911-
South Fork of Mokelumne River near Railroad Flat, Cal., 1911-

Licking Fork of Mokelumne River near Railroad Flat, Cal., 1911-
Dry Creek near lone, Cal., 1911-12.
Dry Creek at base of foothills, San Joaquin County, Cal., 1878-1884.
Cosumnes River, North Fork, near Pleasant Valley, Cal., 1906-7.
Cosumnes River, North Fork, near Eldorado, Cal., 1911-
Cosumnes River at Michigan Bar, Cal., 1907-
Cosumnes River below Michigan Bar, Cal., 1878-1884. 

Sly Park Creek at Park, Cal., 1906.

GOOSE LAKE BASIN.

Drews Creek reservoir near Lakeview, Oreg., 1913- 
Drews Creek near Lakeview, Oreg., 1909-

Dog Creek near Lakeview, Oreg., 1912-13.
North Drews canal near Lakeview, Oreg; , 1914- 

Cotton wood Creek near Lakeview, Oreg., 1908-
Thomas Creek near Lakeview, Oreg., 1912-

SACRAMENTO RIVER BASIJT.

Sacramento River at Castella, Cal., 1910- 
Sacramento River at Antler, Cal., 1910-11. 
Sacramento River at Jellys Ferry, Cal., 1895-1902. 
Sacramento River near Red Bluff, Cal., 1902- 
Sacramento River at Red Bluff, Cal., 1894-1896. 
Sacramento River at Collinsville, Cal., 1878-1885.

Pit River near Canby, Cal., 1904-5.
Pit River near Bieber, Cal., 1904-3908; 1913-14.
Pit River at Henderson, Cal., 1910-
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Sacramento River tributaries Continued. 
Pit River near Ydalpom, Cal., 1910-

South Fork of Pit River near Ivy, Cal., 1904-5.
West Valley Creek near Likely, Cal., 1904-6. 

Ash Creek at Adin, Cal., 1904-5. 
Fall River at Fall River Mills, Cal., 1912-13. 
Hat Creek at HawHn's ranch, near Hat Creek, Cal., 1911-1913. 
Hat Creek at Hat Creek, Cal., 1910-

Rising River near Cassel, Cal., 1911-1914. 
Burney Creek near Burney ,Cal., 1911-1913. 
Kosk Creek near Henderson, CaL, 1910-1916. 
Montgomery Creek at Montgomery Creek, Cal., 1911-1913. 
Squaw Creek near Ydalpom, Cal., 1911-1913. 
McCloud River near Gregory, Cal., 1902-1908. 
McCloud River at Baird, CaL, 1910- 

Clear Creek near Shasta, CaL, 1911-1913. 
Cow Creek at Millville, Cal., 1911-1914.

Clover Creek at Millville, CaL, 1911-1914. 
Little Cow Creek at Palo Cedro, CaL, 1911-1914. 

Bear Creek near Millville, CaL, 1911-1914. 
North Fork of Cottonwood Creek at Ono, CaL, 1907-1914. 
Mill Creek near Los Molinos, CaL, 1909-1913. 
Deer Creek near Vina, CaL, 1911-1915. 
Stony Creek near Stonyford, Cal., 1913-1914. 
Stony Creek near Fruto, CaL, 1901-19i2.

Little Stony Creek near Lodoga, Cal.^ 1907- 
Feather River, North Fork, above Prattville, CaL, 1905-1907. 
Feather River, North Fork, near Prattville, CaL, 1905- 
Feather River, Nohh Fork, at Big Bar, CaL, 1911- 
Feather River, North Fork, at Big Bend, CaL, 1905-1910. 
Feather River at Oroville, CaL, 1902-

Hamilton Branch near Prattville, CaL, 1905-1907.
Butt Creek at Butte Valley, Cal.,1905-
Indian Creek near Crescent Mills, CaL, 1906-1909; 1911-

Spanish Creek at Keddie, CaL, 1911-
Middle Fork of Feather River at Sloat [near Cromberg], Cal., 1910- 
Middle Fork of Feather River near Oroville, CaL, 1911-

Grizzly Creek near Beckwith, CaL, 1905-6." 
South Fork of Feather River at Enterprise, CaL, 1911-

Palermo Land & Water Co.'s canal at Enterprise, Cal., 1911- 
Yuba River, Middle Fork, near North Juan, CaL, 1900; 1910- 
Yuba River at Smartsville, CaL, 1903- 
Yuba River at Parks Bar bridge, near Smartsville, CaL, 1900 

Oregon Creek near North San Juan, CaL, 1910- 
North Fork of Yuba River near Sierra City, CaL, 1911-1913. 

North Fork of Yuba River at Goodyear Bar, CaL, 1910- 
North Fork of Yuba River near North San Juan, CaL, 1900.

North Fork of North Fork of Yuba River at Downieville, Cal., 1910- 
Rock Creek at Goodyear Bar, CaL, 1910- 
Goodyear Creek at Goodyear Bar, CaL, 1910- 

Bear River near Colfax, CaL, 1911- 
Bear River at Van Trent, CaL, 1904- 
Bear River canal near Colfax, Cal., 1911- 

American River, North Fork, near Colfax, CaL, 1911-
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Sacramento River tributaries Continued. 
American River at Fairoaks, Cal., 1904-

Middle Fork of American River near East Auburn, Cal., 1911- 
Rubicon River at Rubicon Springs, Cal., 1910-1914. 
Rubicon River near Quintette, Cal., 1909-1914.

Little Rubicon River near Rubicon Springs, Cal., 1910-11.
Little South Fork of Rubicon River at sawmill near Quintette, Cal.,

1910-1914. 
Little South Fork of Rubicon River below Gerle Creek near Quin--

tette, Cal., 1910-1914.
Little South Fork of Rubicon River at mouth, near Quintette, Cal., 

1909-1911.
Gerle Creek near Rubicon Springs, Cal., 1910-1914. 
Little South Fork ditch at sawmill near Quintette, Cal., 1910-

1913. 
Pilot Creek near Quintette, Cal., 1910-1914.

Pilot Creek ditch near Quintette, Cal., 1910-1914. 
South Fork of American River at Kyburz, Cal., 1906-7. 
South Fork of American River near Kyburz, Cal., 1906. 
South Fork of American River below Kyburz, Cal., 1907. 
South Fork of American River near Placerville, Cal., 1911- 

Clear Lake at Lakeport, Cal., 1874-1900; 1913- 
Cache Creek at Lower Lake, Cal., 1901-1915. 
Cache Creek at Yolo, Cal., 1903- 
Putah Creek near Guenoc, Cal., 1904-1906. 
Putah Creek at Winters, Cal., 1905-

DRAINAGE BASINS NORTH OF SAN FRANCISCO BAT. 

RUSSIAN RIVER BASIN.

Russian River near UMah, Cal., 1911-1913. 
Russian River at Geyserville, Cal., 1910-1913.

East Fork of Russian River near UMah, Cal., 1911-1913.

MATTOLE RIVER BASIN.

Mattole River near Petrolia, Cal., 1911-1913.

EEL RIVER BASIN.

South Eel River at Hearst, Cal., 1910-1913. 
Eel River at Two Rivers, Cal., 1911-1913. 
Eel River at Scotia, Cal., 1910-1915.

Middle Eel River near Covelo, Cal., 1911-
South Fork of Eel River at Garberville, Cal., 1911-1913.
Van Duzen River at Bridgeville, Cal., 1911-1913. 

Yager Creek at Carlotta, Cal., 1911-1914.

MAD RIVER BASIN.

Mad River near Arcata, Cal., 1910-1913.

REDWOOD CREEK BASIN.

Redwood Creek near Korbel, Cal., 1911-1913. 
Redwood Creek at Orick, Cal., 1911-1913.

KLAMATH AND SMITH RIVER BASINS.

Williameon River (head of Klamath River) above Spring Creek, near Chiloquin, 
Oreg., 190&-1910; 1912-13.
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Williamson River at Chiloquin, Oreg., 1911-
Upper Klamath Lake near Klamath Falls, Oreg., 1904; 1906-
Link River at Klamath Falls, Oreg., 1904-
Klamath River below Klamath Falls, Oreg., 1907-1909.
Klamath River at Keno, Oreg., 1904-1913.
Klamath River at Spencer Bridge, near Keno, Oreg., 1914-
Klamath River near Seiad Valley, Cal., 1912-
Klamath River near Happy Camp, Cal., 1911-12.
Klamath River near Requa, Cal., 1910-

Miller Creek near Crescent, Oreg., 1911-1914. 
Sprague River near (above) Yainax, Oreg., 1912- ; 
Sprague River near (below) Yainax, Oreg., 1904. 
Sprague River at Chiloquin, Oreg., 1911-

Sycan River near Silverlake, Oreg., 1905-6.  , 
Sycan River near Yainax, Oreg., 1911- 
Modoc Point canaj at Chiloquin, Oreg., 1915- 

Wood River at Fort Klamath, Oreg., 1911- ' \
Anna Creek at Crater Lake post office, Oreg., 1913.

Fourmile Creek near Odessa, Oreg., 1912- ' = 
A canal at Klamath Falls, Oreg., 1911- 
Lost River near Clear Lake, Cal., 1904-1909. : 
Lost River above Olene, Oreg., 1915- 
Lost River at Olene, Oreg., 1904; 1907-1912. 
Lost River at Wilson Bridge near Olene, Oreg., 1912- 
Lost River at Merrill, Oreg., 1916-
Lost River near Merrill, Oreg., 1904-1909.   

Lost River diversion canal near Olene, Oreg., 1912- 
Tule Lake near Merrill, Oreg., 1904- . : 
Miller Creek near Lorella, Oreg., 1909- 
Olene wasteway at Olene, Oreg., 1915-
G canal l at Lost River dam mear Olene, Oreg., 1913- . ; 

Lower Klamath Lake near Brownell, Cal., 1907-1909; 1912- 
Beaver Creek near Lilyglen, Oreg., 1916.
Shasta River near Montague, Cal., 1911-1913; 1916- -,v 
Scott River, East Fork, near Callahan, Cal., 1910-1913. , '':, 
Scott River, East Fork, at Callahan, Cal., 1913-
Scott River at Callahan, Cal., J.911- . / 
Scott River near Scott Bar, Cal., 1911-1913. 
Indian Creek near Happy Camp, Cal., 1911- -.- -

Reeve Davis flume near.Happy Home, Cal., 1911-1913. 
Salmon River at Somesbar, Cal., 1911-1915. : 
Trinity River near Trinity Center, Cal., 1910-1913. 
Trinity River at Lewiston, Cal., 1911- 
Trinity River near China Flat, Cal., 1911-1913. 
Trinity River at Hoopa, Cal., 1911-1914. 

Coffee Creek at Coffee, Cal., 1910-1914.
East Fork of Trinity River near Trinity Center, Cal.; 1910-1914. 
Swift Creek near Trinity Center, Cal., 1910-1914. 
North Fork of Trinity River at Helena, Cal., 1911-1914. 
South Fork of Trinity River near China Flat, Cal., 1911-1913. 

Smith River, Middle Fork, near Crescent City, Cal., 1911- 
North Fork of Smith River near Crescent City, Cal., 1911- 
South Fork of Smith River near Crescent City, Cal., 1911-1913.

i Formerly called Griffith lateral
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CALIFORNIA.

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY.

WATER-SUPPLY PAPERS.

Water-supply papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk 
(*) indicates that this stock has been exhausted. Many of the papers marked in this way may, how 
ever, be purchased (at price noted) from the SUPEBINTENDENT OF DOCUMENTS, WASHINGTON, D. C. 
Omission of the price indicates that the report is not obtainable from Government sources. Water- 
supply papers are of octavo size.

*17. Irrigation near Bakersfield, Cal., by C. E. Grunsky. 1898. 96 pp., 16 pis.

*18. Irrigation near Fresno, Cal., by 0. E. Grunsky. 1898. 94 pp., 14 pis.

*19. Irrigation near Merced, Cal., by C. E. Grunsky. 1899. 59 pp., 11 pis.
Water-Supply Papers 17,18, and 19 discuss the development of irrigation in the San Joaquin 

Valley, outline physiographic features, and give history of the various irrigation districts. 
Chiefly of historic interest as indicated by dates of publication.

*43. Conveyance-of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp., 15 pis. 15c.

Describes the location and construction of various types of canals for irrigation.

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp., 
11 pis. 15c.

Gives elevations and distances along Sacramento, Pit, Feather, Yuba, American, Cosumnes. 
Mokelumne, Calaveras, Tuclumne, and Klamath rivers, California.

*45. Water storage on Cache Creek, Cal., by A. E. Chandler. 1901. 48 pp., 10 pis. 
15c.

Discusses topography, precipitation, stream measurements, ground waters, and irrigation 
works in Cache Creek basin; includes description of Clear Lake.

46. Physical characteristics of Kern River, Cal., by F. H. Olmsted, and Recon 
naissance of Yuba River, Cal,, by Marsden Manson. 1901. 57 pp., 8 pis. 
lOc.

Describes topography of Kern River basin, gives estimates of daily and monthly discharge, 
and discusses possible utilization of storage sites and development of power. The second paper 
in the report gives similar data for Yuba River.

*57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 
by N. H. Barton. 1902. 60 pp. (See No. 149.) 5c.

Contains information as to depth, diameter, yield, and head of water in borings more than 
400 feet deep; under head "Remarks" gives information concerning temperature, quality of 
water, purposes of boring, etc.

*58. Storage of water on Kings River, Cal., by J. B. Lippincott. 1902. 101 pp., 32 
pis. 15c.

Discusses physicalfeatures, rainfall, stream flow, evaporation and seepage, and power develop 
ment; includes chapter (by Lewis A. Hicks) on the generation and transmission of electric 
power and installation of pumping plants.

*59. Development and application of water near San Bernardino, Colton, and River 
side, Cal., Part I, by J. B. Lippincott. 1902. 95pp., 11 pis.
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*60. Development and application of water near San Bernardino, Colton, and River 
side, Cal., Part II, by J. B. Lippincott. 1902. 45 pp. (97-141), 15c.

Nos. 59 and 60 describe topography, soil, climate, crops, canals, wells, and pumping plants; 
discuss briefly the manufacture of Portland cement in southern California.

*81. California hydrography, by J. B. Lippincott. 1903. 488 pp., 1 pi. 25c.
A collection of published records of stream flow "hitherto much scattered, some of them out 

/ of print and difficult to secure," brought together as a book of reference for engineers and irri- 
gators.

86. Storage reservoirs on Stony Creek, Cal., by Burt Cole. 1903. 62 pp., 16 pis. 
15c.

Discusses briefly water supply of Glenn County as related to population and industry, irri 
gation districts, the proposed Stony Creek forest reserve, and storage sites on Grindstone, Salt, 
Briscoe, and Stony creeks.

89. Water resources of the Salinas Valley, Cal., by Homer Hamlin. 1904. 91 pp., 
12 pis. 15c.

" Describes briefly the geography, topography, general and economic geology, climate, water 
supply, and irrigation of the Salinas Valley.

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. Superseded by 152. 

Cites statutory restriction of water pollution in California.

*112. Underflow tests in the drainage basin of Los Angeles River, by Homer Hamlin. 
1905. 55 pp., 7 pis. 5c.

Discusses conditions under which ground water occurs in arid regions, and fluctuations in 
water level; describes machinery and methods used in sinking test wells and the results obtained 
at each station.

116. Water problems of Santa Barbara, Cal., by J. B. Lippincott. 1905. 99 pp., 
8 pis. lOc.

Reviews earlier work in Santa Barbara region and describes near-by and distant water sup 
plies, including Ventura and- Santa Ynez rivers; discusses the quality of the water of the Santa 
Ynez (giving analyses) and the available reservoir sites.

122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 
5c.

Cites legislative acts relating to ground waters in California.

*137. Development of underground waters in the eastern coastal-plain region of 
southern California, by W. C. MendenhsJl. 1905. 140 pp., 7 pis. 35c.

*138. Development of underground waters in the central coastal-plain region of 
. southern California, by W. C. Mendenhall. 1905. 162 pp., 5 pis. 25c.

*139. Development of underground waters in the western coastal-plain region of 
southern California, by W. C. Mendenhall. 1905. 105 pp., 8 pis. 25c.

Three reports discussing the topography, crops, irrigation systems, and wells, and the ejects 
of development and drought on changes In ground-water level. The area covered by these 
reports includes the Anaheim, Santa Ana, Downey, Las Bolsas, Santa Monica, and Redondo 
quadrangles in Orange and Los Angeles counties.

140. Field measurements of the rate of movement of underground waters, by C. S. 
Slichter. 1905. 122 pp., 15 pis. 15c.

Contains chapters on measurements of underflow of Rio Hondo, San Gabriel, and Mohave 
rivers.

*142. The hydrology of San Bernardino Valley, Cal:, by W. C. Mendenhall. 1905. 
124pp., 12 pis. 25c.

Discusses rainfall, soils, artesian areas, temperature, and ehemical'character of the ground 
waters, gives tables of flow of Santa Ana River, Mill Creek, and other streams, and lists of wells 
in Redlands and San Bernardino quadrangles.
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146. Proceedings of second conference of engineers of the Reclamation Service; 
with g(pcompanving papers, compiled by F. H. Newell, chief engineer. 
1905. 267 pp. 15c. [Inquiries concerning this report should be addressed 
to the Reclamation Service.] Contains:

A report on "Underground waters of southern California," by W. C. Mendenhall. Gives 
an account of early irrigation by use of surface waters, the development of artesian wells for 
irrigation, and discusses the origin, distribution, and character of the artesian waters, the 
causes of fluctuations in the supply, and the need of moderation in use.

A report on the Klamath project, by J. B. Lippincott. Describes Klamath River and its 
principal tributaries and Lost River and Tule Lake. Describes also the irrigable lands in 
Butte Valley and around Tule and Lower Klamath lakes and in the Klamath Indian 
Reservation.

A brief report on "Pumping underground water in southern California," by F. C. Finkle: 
Discusses underground reservoirs, the source, extent, and methods of replenishment of the 
water supply, and describes the efficiency of pumps and the development of electric power for 
pumping.

147. Destructive floods in the United States in 1904, by E. C. Murphy and others. 
1905. 206 pp., 18 pis. 15c. Contains:

Sacramento River flood, California, from report of S. G. Bennett. Gives accounts of flood 
on Sacramento River; describes briefly the streams of the basin, precipitation, discharge, 
damages, and prevention of future losses.

149. Preliminary list of deep borings in the United States, second edition, with 
additions, by N. H. Barton. 1905. 175 pp. lOc.

Gives, by States (and within the States by counties), location, depth, diameter, yield, 
height of water, and other information concerning wells 400 feet or more in depth; includes 
all wells listed in Water-Supply Papers 57 and 61; mentions also principal publications relating 
to deep borings.

152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 149 pp. lOc.

Cites statutory restrictions of water pollution in California.

*162. Destructive floods in the United States in 1905, with a discussion of flood 
discharge and frequency and an index to flood literature by E. C. Murphy 
and others. 1906. 105 pp., 4 pis. I5c.

Gives estimates of flood flow and frequency (p. 85) for Tuolumne River at La Grange, Kern 
River at Rio Bravo ranch, and Kings River at Sanger.

*213. The surface water supply of California, 1906, by W. B. Glapp, with a section 
on ground-water levels in southern California, by W. C. Mendenhall. 
1907. 219 pp., 4 pis. 25c.

Contains the results of a series of measurements of the fluctuation of ground-water levels 
made during 1904, 1905, and 1906. The wells were "so selected that they would be evenly 
distributed over the various basins which together make up the lowland areas of southern 
California, and would thus give an adequate basis for conclusions as to conditions in each of 
these basins."

*219. Ground waters and irrigation enterprises in the foothill belt, southern Cali 
fornia, by W. C. Mendenhall. 1908. 180 pp., 9 pis. 50c.

Describes the general geologic conditions, physical features, rainfall, storage facilities, char 
acter and condition of subterranean reservoirs, measures for conservation of waters, and the 
ground waters by districts; discusses fluctuation in ground-water levels and gives results of 
measurements; describes irrigation enterprises and systems and gives statistics of wells.

*220. Geology and water resources of a portion of south-central Oregon, by G. A. 
" Waring. 1908. 86 pp.', 10 pis. - 20c.

Describes the rocks, streams, lakes, and lake valleys, deep and shallow wells, climate, soils, 
vegetation, industries, and reclamation projects in Lake County; gives analyses of soils and 
waters. The greater part of the area described is considered part of the Great Basin, but the 
streams of a small area in the southern part are tributary to Goose Lake, which within histori 
times has overflowed southward to Pit River, a tributary of the Sacramento.
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*222. Preliminary report on the ground waters of San Joaqifldn Valley, Cal., by W. C. 
Mendenhall. 1908. 52 pp., 1 pi. lOc.

Describes the geography of the valley, the rocks, soils, surface waters, and the origin, cir 
culation, quantity, accessibility, and development of the ground waters; gives notes on water 
supply by counties.

237. The quality of the surface waters of California, by Walton Van Winkle and 
  F. M. Eaton. 1910. 142 pp., 1 pi. 20c.

Describes geography, climate, industrial development, and drainage, and gives results of 
mineral analyses of the river waters.

251. Surface-water supply of the United States, 1907-8, Part XI. California, by 
W. B. Clapp and W. F. Martin. 1910. 363 pp., 7 pis. 35c.

Contains a section (pp. 338-348) on "fluctuations in ground-water levels in the valley of 
southern California." The measurements here published form a continuation of those pub 
lished in Water-Supply Paper 213. They were made at irregular intervals during 1907-8 on 
the same wells that were measured during the earlier period, except for a few wells that had 
become inaccessible.

274. Some stream waters of the western United States, with chapters on sediment 
carried by the Rio Grande and the industrial application of water analyses, 
by Herman Stabler. 1911. 188pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analyses; discusses 
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives 
results of analyses of waters of Sacramento, Pit, Feather, Yuba, and American rivers, Stony 
and Putah creeks, and Tuolumne River; also of Link River, Oreg., in Klamath River basin.

295. Gazetteer of surface waters of California, Part I, Sacramento River basin, 
by B. D. Wood. 1912. 99 pp. lOc.

296. Gazetteer of surface waters of California, Part II, San Joaquin River basin, 
by B. D. Wood. 1912. 102 pp. lOc.

297. Gazetteer of surface waters of California, Part III, Pacific Coast and Great 
Basin streams, by B. D. Wood. 1913. 244 pp. 20c.

Nos. 295-297 embrace descriptions of streams and lakes named on best available maps of 
California.

298. Water resources of California, Part I, Stream measurements in Sacramento' 
River basin, by H. D. McGlashan and F. F. Henshaw. 1912. 411 pp., 
8 pis. 30c.

299. Water resources of California, Part II, Stream measurements in San Joaquin 
River basin, by H. D. McGlashan and H. J. Dean. 1912. 439 pp., 7 pis. 
35c.

*300. Water resources of California, Part III, Stream measurements in the Great 
Basin and Pacific coast river basins, by H. D. McGlashan and H. J. Dean. 
1913. 956 pp., 4 pis. 55c.

Nos. 298-300 comprise all data concerning stream flow in California available up to Septem 
ber 30,1912. The reports describe the drainage basins, precipitation, temperature, and forests, 
and give the results of work at gaging stations. See also Nos. 295-297.

338. Springs of California, by Gerald A. Waring. 1915. 410 pp., 13 pis. 60c.
Describes briefly the physical features of California, including the coast ranges, Great Central 

Valley, the lava-covered region, the Sierra Nevada, the southeastern desert, and faults; defines 
"mineral water" and "pure water;" discusses source and amount of substances in waters; 
degree of concentration of natural waters and their properties, and the therapeutic value, 
temperature, and classification of mineral waters. The springs are described under the headings 
"hot," "carbonated," "sulphur," "saline," "magnesie," "iron," "artesian," "large cold," 
and "minor perennial" springs.
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*345. Contributions to the hydrology of the United States, 1914; N. 0. Grover, chief 
hydraulic engineer. 1915. 225 pp., 17 pis. 30c. Contains:

(ft) Ground-water resources of the Niles cone and adjacent areas, California, by W. O. Clark. 
Describes an area just east of the south end of San Francisco Bay. The investigation on which 
the report is based was made "to determine the source of the ground water, the quantity now 
being withdrawn, the amount available, and the area dependent on Alameda Creek." Describes 
the physiography and drainage of mountain and valley areas; gives records of precipitation in 
Alameda and Santa Clara counties and of the monthly discharge of Alameda Creek; discusses 
the source of the ground waters, the effect of the Niles-Irvington fault, contributions to the 
ground-water supply, relation of withdrawals to contributions, and gives a summary of con 
clusions.

363. Quality of the surface waters of Oregon, by Walton Van Winkle. 1914. 137 
pp., 2 pis. 20c.

Among the dranage basins described is Goose Lake, which has within historic times dis 
charged southward to Pit River, a tributary of the Sacramento, and Klamath River, which 
enters the Pacific in northern California.

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of water from Matilija Hot Springs, Cal., and of mine waters from Nevada 
City and Sulphur Bank [near Clear Lake], Cal.

*375. Contributions to the hydrology of the United States, 1915; Nathan C. Grover, 
chief hydraulic engineer. 1916. 181 pp., 9 pis. 15c. Contains:

(a) Ground water for irrigation In the Sacramento Valley, Cal., by Kirk Bryan. Describes 
the geography and the geology of the valley and the origin and the movements of the ground 
water, and discusses problems relating to wells and to pumping; gives a brief account of the 
progress of irrigation with well water.

398. Ground water in San Joaquin Valley, Cal., by W. C. Mendenhall, R. B. Dole, 
and Herman Stabler. 1916. 310 pp., 5 pis.. 25c.

Describes the geography of the valley and gives the geologic outline of the rocks of the border 
and the origin of the present surface; describes the occurrence and utilization of ground water. 
the chemical composition of surface and ground waters, and gives notes by counties. Contains 
62 tables, most of which relate to the qualities of the waters.

*400. Contributions to the hydrology of the United States, 1916; Nathan C. Grover, 
chief hydraulic engineer. 108 pp., 7 pis. Contains:

(e) Ground water for irrigation in the Morgan mil area, Cal., by W. O. Clarki

426. Southern California floods of January, 1916, by H. D. McGlashan and F. C. 
Ebert. 1918. 81 pp., 17 pis. 15c.

Compares the flood of January, 1916, with previous floods, summarizes the. damages, and 
gives flood-flow records.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form.
Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk (*) 

indicates that this stock has been exhausted. Many of the papers so marked, however, may be purchased 
from the SUPERINTENDENT OJF DOCUMENTS, WASHINGTON, D. C.

*Tenth Annual Report of the United States Geological Survey, 1888-89, J. W. Ppwell, 
Director. 1890. 2 parts. *Pt. II, Irrigation, viii, 123 pp. 35c.

Makes a preliminary report on the organization and prosecution of the survey of the arid 
lands for purposes of irrigation; includes an account of the methods of topographic and hydrau 
lic work, the segregation work on reservoir sites and irrigable lands, field and office methods, 
and brief descriptions of the topography pi some of the river basins.
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Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W. 
Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xiv, 395 pp., 30 pis. 
(67-96) and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement, rain 
fall, and evaporation, and describes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an account of the sur 
veys in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah, and 
Snake Eiver divisions.

*The arid lands, pp. 201-289. Includes statement of the Director to the House Committee 
on Irrigation and extracts from the constitutions of States relating to irrigation.

*Topography, pp. 291-343. Comprises reports of the topographic surveys in California, 
Nevada, Colorado, Idaho, Montana, and New Mexico, and a report on reservoir sites.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell, 
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pis. (54-146) 
$2. Contains:

*Report upon the location and survey of reservoir sites during the fiscal year ended June 30, 
1891, by A. H. Thompson, pp. 1-212, pis. 54-57. Describes reservoir sites in California; for each 
reservoir site gives the location, height of dam, area inclosed by top contour, approximate con 
tents of reservoir, position of irrigable lands, and areas of segregated lands.

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, pis. 58-106. Discusses the
  available water supply of the arid regions, the duty of water, flood waters, relation of rainfall

to river flow; classifies the drainage basins; and describes the rivers of the Missouri, Arkansas,
Rio Grands, Colorado, Sacramento, and San Joaquin basins, and the principal streams of the
Great Basin in Nevada and Utah and the Snake River drainage.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 
Powell, Director. 1892. (Pts. II and III, 1893.) 3 parts. *Pt. Ill, Irri 
gation, xi, 486 pp., 77 pis. (108-184). $1.85. Contains:

*Engineering results of irrigation survey, by H. M. Wilson, pp. 351-427, pis. 147-182. De 
scribes results of surveys of High Sierra reservoirs Bear Valley, Kennedys Meadow, Kennedys 
Lake, Lake Eleanor, Tuolumne Meadows, Lake Tenaya, and Little Yosemtte and of Clear 
Lake, Cal.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles 
D. Walcott, Director. 1896. (Pts. II, III, and IV, 1895). 4 parts. *Pt. 
II, Papers of an economic character, xix, 598 pp., 42 pis. $1.25. Contains: 

The public lands and .their water supply, by F. H. Newell, pp. 457-533, pis. 35-39. Describes 
general character of the public lands, the lands disposed of (railroad, grant and swamp lands, 
and private and miscellaneous entries), lands reserved (Indian, forest, and military reserva 
tions), the vacant lands, and the rate of disposal of vacant lands; discusses the streams, wells, 
and reservoirs as sources of water supply; gives details for each State.

Eighteenth Annual Report, United States Geological Survey, 1896-97, Charles D. 
Walcott, Director. 1897. 5 parts in 6 volumes. *Pt. IV, Hydrography, 
x, 756 pp., 102 pis. $1.75. Contains:

*Reservoirs for irrigation, by J. D. Schuyler, pp. 617-740, pis. 48-102. Describes rock-fill, 
masonry, and earthen dams, and hydraulic dam construction in California, and projected reser 
voirs; gives tables of reservoir capacities and areas.

Twentieth Annual Report of the United States Geological-Survey, 1898-99, Charles 
D. Walcott, Director. 1899. (Parts II, III, IV, V, and VII, 1900.) 7 parts 
in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest Reserves, 
xix, 498 pp., 159 pis., 8 maps in separate case. $2.80. Contains:

*The San Gabriel Forest Reserve, by J. B. Leiberg, pp. 411-428, pis. 143-146. The San Ber- 
nardino Forest Reserve, by J. B. Leiberg, pp. 429-454, pis. ,147-153. The San Jacinto Forest 
Reserve, by J. B. Leiberg, pp. 455-478, pis. 154-159. Describes general topographic features 
of forest reserves and drainage, part of which is by streams tributary to the Pacific and part by 
streams that are lost in the sands of the Mohave and other deserts.
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PROFESSIONAL PAPERS.

Professional papers are distributed free by the Geological Survey as long as the stock lasts. An asterisk 
(*) indicates that this stock has been exhausted. Many of the papers marked with an asterisk may, 
however, be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Professional 
papers are of quarto size.

105. Hydraulic-mining debris in the Sierra Nevada, by G. K. Gilbert. 154 pp.; 
34 pis. 1917. 50c.

Presents the results of an investigation undertaken by the United States Geological Survey 
in response to a memorial from the California Miners' Association asking that a particular 
study be made of portions of the Sacramento and San Joaquin valleys affected by detritus 
from torrential streams. The report deals largely with geologic and physiographic aspects of 
the subject, traces the physical effects, past and future, of the hydraulic mining oi earlier decades, 
the similar effects which certain other industries induce through stimulation of the erosion 
of the soil, and the influence of the restriction of the area of inundation by the construction 
of levees. Suggests cooperation by several interests for the control of the streams now carrying 
heavy loads of debris.

BULLETINS.

An asterisk (*) indicates that the Geological Survey's stock of the paper is exhausted. Many of the 
papers so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D, C.

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A G. 
Veatch. 1905. 106 pp. lOc.

Discusses the importance of accurate well records to the driller, to owners of oil, gas, and 
water wells, and to the geologist; describes the general methods of work; gives tabulated 
records of wells in California, and detailed records of wells in Monterey and San Diego counties, 
California. These wells were selected because they give definite stratigraphic information.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 
1906. 299pp. 25c.

Gives an account of progress in the collection of well records and samples; contains tabu 
lated records of wells in California; and detailed records of wells in Alameda, Fresno, Kern, 
Orange, San Luis Obispo, Santa Clara, Tulare, and Ventura counties. The wells of which 
detailed sections are given were selected because they afford valuable stratigraphic information.

GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United States 
the entire area is divided into small quadrangles, bounded by certain meridians 
and parallels, and these quadrangles, which number several thousand, are separately 
surveyed and mapped. 1 The unit of survey is also the unit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 
the folios are completed they will constitute the Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, underground structure, and mineral deposits of the area mapped and several 
pages of descriptive text. The text explains the maps and describes the topographic 
and geologic features of the country and its mineral products. The topographic 
map shows roads, railroads, waterways, and, by contour lines, the shapes of the hills 
and valleys and the height above sea level of all points in the quadrangle. The 
areal-geology map shows the distribution of the various rocks at the surfaces. The 
structural-geology map shows the relations of the rocks.to one another underground. 
The economic-geology map indicates the location of mineral deposits that are commer 
cially valuable. The artesian-water map shows the depth to ground-water horizons. 
Economic-geology and artesian-water maps are included in folios, if the conditions 
in the areas mapped warrant their publication. The folios are of special interest to 
students of geography and geology and are valuable as guides in the development 
and utilization on mineral resources.

i Index maps showing areas in California covered by topographic maps and by geologic folios will be 
mailed on receipt of request addressed to the Director, U. S. Geological Survey, Washington, D- C.



PUBLICATIONS.

The folios numbered from 1 to 163, inclusive, are published in only one form (18 
by 22 inches), called the library edition. Some of the folios that bear numbers higher 
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire 
in the Geological Survey Building May 18, 1913, the stock of geologic folios was more 
or less damaged by fire and water, but many are usable, and will be sold at the uni 
form price of 5 cents each, with no reduction for wholesale orders. This rate applies 
to folios in stock from 1 to 184, inclusive; also to the library edition of folio 186. The 
library edition of folios 185, 187, and higher numbers sell for 25 cents a copy, except 
that some folios which contain an unusually large amount of matter sell for 50 cents a 
copy. The octavo edition of folio 185 and higher numbers sells for 50 cents a copy. 
If 34 folios selling at 25 cents each (or their equivalent in higher-priced folios) are 
ordered at one time a discount of 40 per cent is* allowed; $5.10 is the minimum amount 
accepted at this rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios 
in the following list contain also brief discussions of the underground waters in con 
nection with the economic resourc^of the areas and more or less information con 
cerning the utilization of the water resources.

An asterisk (*) indicates that the stock of the folio is exhausted.
*17. Marysville folio.
*39. Truckee folio.
*66. Colfax folio. 

101. San Luis folio. 5c.
*138. Redding folio.
*163. Santa Cruz folio. 

193. San Francisco folio. 75c. in either edition.

MISCELLANEOUS EEPOETS.

Other Federal bureaus and State and other organizations have 
from time to time published reports relating to the water resources 
of various sections of the country. Notable among those pertaining 
to the Pacific slope of California are the reports of the Chief of 
Engineers, U. S. Army, the State engineer and surveyor, the State 
conservation commission, and the State water commission.

The following reports deserve special mention:
Hall, W. H., Physical data and statistics of California, 1886. 
Report of the Commissioner of Public Works to the Governor of California, 1895. 
Report of the State Water Commission of California, 1912. 
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GEOLOGICAL StTRVEY HYDBOLOGIC BEPOBTS OF GENEBAL
INTEBEST.

The following list comprises reports not readily classifiable by 
drainage basins and covering a wide range of hydrologic investi 
gations.

WATER-SUPPLY PAPERS.

*1. Pumping water for irrigation, by H. M. Wilson. 1896, 57 pp., 9 pis.

Describes pumps and motive powers', windmills, water wheels, and various kinds of engines; 
also storage reservoirs to retain pumped water until needed for irrigation.

*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pis. (See Water-Supply 
Paper 22.) lOc.

Discusses methods of sewage disposal by interiitfttent filtration and by irrigation; describes 
utilization of sewage in Germany, England, and France, and sewage purification in the United 
States.

*8. Windmills for irrigation, by E. 0. Murphy. 1897. 49 pp., 8 pis. lOc.
Gives results of experimental tests of windmills during the summer of 1896 in the vicinity of 

Garden, Kansas; describes instruments and methods and draws conclusions.

*14. New tests of certain pumps and water lifts used in irrigation, by 0. P. Hood. 
1898. 91 pp., 1 pi.

Discusses efficiency of pumps and water lifts of various types.

*20. Experiments with windmills, by T. 0. Perry. 1899. 97 pp., 12 pis. 15c.
Includes tables and descriptions of wind wheels, compares wheels of several types, and dis 

cusses results.

*22. Sewage irrigation, Part II, by G. W. Rafter. 1899. 100 pp., 7 pis. 15c.
Gives resume1 of Water-Supply Paper No. 3; discusses pollution of certain streams, experi 

ments on purification of factory wastes in Massachusetts, value of commercial fertilizers, and 
describes American sewage-disposal plants by States; contains bibliography of publications 
relating to sewage utilization and disposal.

*41. The windmill, its efficiency and economic use, Part I, by E. 0. Murphy. 1901. 
72 pp., 14 pis. 5c.

*42. The windmill, its efficiency and economic use, Part II, by E. 0. Murphy. 1901. 
75 pp. (73-147), 2 pis. (15-16). lOc.

Nos. 41 and 42 give details of results of experimental tests with windmills of various types.

*56. Methods of stream mesaurement. 1901. 51 pp., 12 pis. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos. 64,94, and 95.

*64. Accuracy of stream measurements, by E. 0. Murphy. 1902. 99 pp., 4 pis. 
(See No. 95.) lOc.

Describes methods of measuring velocity of water and of measuring and computing stream 
flow, and compares results obtained with the different instruments and methods; describes 
also experiments and results at the Cornell University hydraulic laboratory. A second, enlarged, 
edition published as Water-Supply Paper 95.

*67. The motions of underground waters, by 0. S. Slichter. 1902. 106 pp., 8 pis. 
15c.

Discusses origin, depth, and amount of ground waters, permeability of rocks and porosity 
of soils; causes, rates, and laws of motions of ground water; surface and deep zones of flow; and 
recovery of waters by open wells and artesian and deep wells; treats of the shape and position 
of the water table; gives simple methods of measuring yield of flowing wells; describes artesian 
wells at Savannah, Ga.

XXIV



PUBLICATIONS. XXV

72. Sewage pollution in the metropolitan area near New York City and its effect
on inland water resources, by M. O. Leighton. 1902. 75 pp., 8 pis. lOc.

Defines "normal" and "polluted" waters and discusses the damage resulting from pollution

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp.' lOc.
Treats of measurements of rainfall and laws and measurements of stream flow; gives rain 

fall, run-off, and evaporation formulas; discusses effect of forests on rainfall and run-off.

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pis? 
25c.

First edition was published in Part II of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with 
accompanying papers, compiled by F. H. Newell, chief engineer. 1904. 
361 pp. 25c. [Requests for this report should be addressed to the U. S. 
Reclamation Service.]

Contains the following papers of more or less general Interest: 
Limits of an irrigation project, by D. W. Ross. 
Relation of Federal and State laws to irrigation, by Morris Bieri. 
Electrical transmission of power for pumping, by H. A. Storrs. 
Correct design and stability of high masonry dams, by Geo. Y. Wisner. 
Irrigation surveys and the use of the plane table, by J. B. Lippincott. 
The use of alkaline waters for irrigation, by Thomas H. Means.

*94. Hydrographic manual of the United States Geological Survey, prepared by E. 0. 
Murphy, J. G. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis. lOc.

Gives instruction for field and office work relating to measurements of stream flow by current 
meters. See also No. 95.

*95. Accuracy of stream measurements (second, enlarged edition), by E. 0. Murphy. 
1904. 169 pp., 6 pis.

Describes methods of measuring and computing stream flow and compares results derived 
from different instruments and methods. See also No. 94.

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

Explains the legal principles under which antipollution statutes become operative, quotes 
court decisions to show authority for various deductions, and classifies according to scope the 
statutes enacted in the different States.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Puller, 
geologist in charge. 1905. 211 pp., 5 pis. lOc.

Contains the following reports of general interest. The scope of each paper is indicated by 
its title.

Description of underflow meter used in measuring the velocity and direction of underground 
water, by Charles S. Sh'chter.

The California or "stovepipe" method of well construction, by Charles S. Slichter.
Approximate methods of measuring the yield of flowing wells, by Charles S. Slichter.
Corrections necessary in accurate determinations of flow from vertical well casings, from 

notes furnished by A. N. Talbot.
Experiment relating to problems of well contamination at Quitman, Ga., by S. W, McCalUe 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pis. 5c.

The first paper discusses the pollution of streams by sewage and by trade wastes, describes 
the manufacture of strawboard, and gives results of various experiments in disposing of the 
waste. The second paper describes briefly the topography, drainage, and geology of the region 
about Marion, Ind., and the contamination of rock wells and of streams by waste oil and brine.

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 
' 1905. 285 pp., 18 pis. 25c.

Contains report on "Occurrence of underground waters," by M. L. Fuller, discussing sources, 
amount, and temperature of waters, permeability and storage capacity of rocks, water-bearing 
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian 
flows, and general conditions affecting ground waters in eastern United States.
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119. Index to the hydrographic progress reports of the United States Geological Sur 
vey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c.

120. Bibliographic review and index of papers relating to underground waters pub 
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller. 
1905. 128 pp. lOc.

*122. Relation of-thej.aw to underground waters, by D. W. Johnson. 1905. 55 pp. 
5c.

Defines and classifies underground waters, gives common-law rules relating to their use, 
and cites State legislative acts affecting them.

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton. 
1905. 61 pp., 4 pis. 5c.

Scope indicated by title.

145. Contributions to the hydrology of Eastern United States, 1905; M. L. Fuller, 
geologist in charge. 1905. 220 pp., 6 pis. lOc.

Contains brief reports of general interest as follows:
Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and, 

capacity of drainage wells and gives statistics of such wells in southern Michigan.
Construction of so-called fountain and geyser springs, by Myron L. Fuller.
A convenient gage for determining low artesian heads, by Myron L. Fuller.

146. Proceedings of second conference of engineers of the Reclamation Service, with 
accompanying papers, compiled by F. H. Newell, chief engineer. 1905. 
267 pp. 15c. [Requests for this report should be addressed to the U. S. 
Reclamation Service.]

Contains the following papers (scope indicated by title) of more or less general interest: 
Proposed State code of water laws, by Morris Bien. 
Power engineering applied to irrigation problems, by O. H. Ensign. 
Estimates on tunneling in irrigation projects, by A. L. Fellows. 
Collection of stream-gaging data, by N. C. Grover. 
Diamond-drill methods, by G. A. Hammond. 
Mean-velocity and area curves, by F. W. Hanna.
Importance of general hydrographic data concerning basins of streams gaged by B. E. Horton. 
Effect of aquatic vegetation on stream flow, by E. E. Horton. 
Sanitary regulations governing construction camps, by M. O. Leighton. 
Necessity of draining irrigated land, by Thos. H. Means. 
Alkali soils, by Thos. H. Means. 
Cost of stream-gaging work," by E. C. Murphy. 
Equipment of a cable gaging station, by E. C. Murphy. 
Silting of reservoirs, by W. M. Eeed. 
Farm-unit classification, by D. W. Ross. 
Cost of power for pumping irrigating water, by H. A. Storrs.
Records of flow at current-meter gaging stations during the frozen season, by F. H. 

Tillingnast.

147. Destructive floods in the United States in 1904, by E. C. Murphy and others. 
1905. 206 pp., 18 pis. 15c.

Contains a brief account of "A method of computing cross-section area of waterways," includ 
ing formulas for maximum-discharge and area of cross section.

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 
pp., 38 pis. (See Water-Supply Paper 200.) 15c.

151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pis.
Discusses methods, instruments, and reagents used in determining turbidity, color, iron, 

chlorides, and hardness in connection with the studies of the quality of water in various parts 
of the United States.

152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. GoodeU. 1905. 149 pp. lOc.
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*155. Fluctuations of the water levels in wells, with special reference to Long Island, 
N. Y., by A. C. Veatch. 1906. 83pp., 9 pis. 25c.

Includes general discussion of fluctuations due to rainfall and evaporation, barometric changes, 
temperature changes, changes in rivers, changes in lake level, tidal changes, effects of settlement, 
irrigation, dams, ground-water developments, and to indeterminate causes.

*160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 
104pp., Ipl.

Gives account of work in 1905; lists publications relating to underground waters, and con 
tains the following brief reports of general interest:

Significance of the term "artesian," by Myron L. Fuller.
Representation of wells and springs on maps, by Myron L. Fuller.
Total amount of free water in the earth's crust, by Myron L. Fuller.
Use of fluorescein in the study of underground waters, by R. B. Dole.
Problems of water contamination, by Isaiah Bowman.
Instances of improvement of water in wells, by Myron L. Fuller.

*162. Destructive floods in the United States in 1905, with a discussion of flood dis 
charge and frequency and an index to flood literature, by E. C. Murphy 
and others. 1906. 105 pp., 4 pis. 15c.

*163. Bibliographic review and index of underground-water literature published in 
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson. 
1906. 130 pp. 15c. 

Scope indicated by title.

*179. Prevention of stream pollution by distillery, refuse, based on investigations at 
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., Ipl. lOc.

Describes grain distillation, treatment of slop, and sources, character, and effects of effluents 
on streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal 
of wastes without pollution.

*180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp. 
2 pis. 20c.

Scope indicated by title.

*185. Investigations on the purification of Boston sewage, by C.-E. A. Winslow and 
E. B. Phelps. 1906. 163 pp. 25c.

Discusses composition, disposal, purification, and treatment of sewages and tendencies in 
sewage-disposal practice in Efigland, Germany, and the United States; describes character of 
crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and purifi 
cation in intermittent sand filtration and coarse material; gives bibliography.

*186. Stream pollution by acid-ijiron wastes, a report based on investigations made 
at Shelby, Ohio, by He)[man Stabler. 1906. 36 pp., 1 pi.

Gives history of pollution D|y acid-iron wastes at Shelby, Ohio, and resulting litigation; dis 
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperas from 
acid-iron wastes, and other prfxjesses for removal of pickling liquor.

*187. Determination of stream flbw during the frozen season, by H. K. Barrows and 
R. E. Horton. 1907. S(3 pp., 1 pi. 15c. 

Scope indicated by title,

**189. The prevention of stream pollution by strawboard waste, by E. B. Phelps. 1906. 
29 pp., 2 pis.

Describes manufacture of t ;rawboard, present and proposed methods of disposal of waste 
liquors, laboratory investigations of precipitation and sedimentation, and field studies of 
amounts and character of wati r used, raw material and finished product, and mechanical nitra 

tion.

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the t:ase of the State of Missouri v. The State of Illinois 
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp., 
2 pis.

Scope indicated by amplification of title.
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*200. Weir experiments, coefficients, and formulas (revision of paper No. 150), by 
R. E. Horton. 1907. 195 pp., 38 pis. 35c. 

Scope indicated by title. '.

*226. The pollution of streams by sulphite-pulp waste, a study of possible remedies, 
by E. B. Phelps. 1909. 37 pp., 1 pi. lOc.

Describes manufacture of sulphite pulp, the waste liquors, and the experimental work leading 
to suggestions as to methods of preventing stream pollution.

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 
91 pp., 1 pi. 15c. 

Scope indicated by title.

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pis. 15c.
Contains the following papers, whose scope is indicated by their titles; Distribution ol rain 

fall, by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under 
the direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, 
by M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by "W. C. Mendenhall; 
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, byH. N. -Parker.

*235. The purification of some textile and other factory wastes, by Herman Stabler 
and G. H. Pratt. 1909. 76 pp. lOc.

Discusses waste waters from wool scouring, bleaching and dyeing cotton yarn, bleaching 
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.

236. The quality of surface waters in the United States, Part I, Analyses of water 
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. lOc. 

Describes collection of samples, method ol examination, preparation of solutions, accuracy 
of estimates, and expression of analytical results!

238. The public utility of water powers and their governmental regulation, by 
Rone" Tavernier and M. 0. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to 
the development of water powers, and laws proposed in the French Parliament, reviews work 
of bureau of hydraulics and agricultural improvements of the French department of agriculture, 
and gives resume' of Federal and State water-power legislation in the United States.

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pis. 15c. 
Discusses rocks as sources of water supply and the relative safety of supplies from different 

materials; springs and their protection; open or dug and deep wells, their location, yield, rela 
tive cost, protection, and safety; advantages and disadvantages of cisterns and combination 
wells and cisterns.

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pis. 15c.
Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of 

ground water, artesian conditions, and oil and gas bearing formations; gives history of well 
drilling in Asia, Europe, and the United States; describes in detail the various methods and 
the machinery used; discusses loss of tools and geologic difficulties, contamination of well waters 
and methods of prevention, tests of capacity and measurement of depth, and costs of sinking 
wells.

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson, 
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pis. 15c. 

Contains the following papers (scope indicated by titles) of general interest: 
Drainage by wells, by M. L. Fuller. 
Freezing of wells and related phenomena, by M. L. Fuller. 
Pollution of underground waters in limestone, by G. C. Matson. 
Protection of shallow wells in sandy deposits, by M. L. Fuller. 
Magnetic wells, by M. L. Fuller.

274. Some stream waters of the western United States, with chapters on sediment 
carried by the Rio Grande and the industrial application of water analyses, 
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analyses; discusses 
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives 
results of analyses of waters of the Bio Grande and of Pecos, Gallinas, and Hondo rivers.
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*315.

334.

337,

*345.

364.

The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8 
pis. lOc.

Discusses ground, lake;, and river waters as public supplies, development of waterworks 
systems in the United Slates, water consumption, and typhoid fever; describes methods of 
filtration and sterilizationi of water, and municipal water softening.

The Ohio Valley flood bf March-April, 1913 (including comparisons with some 
earlier floods), by AJ H. Horton and H. J. Jackson. 1913. 96 pp., 22 pis. 
20c.

Although relating spejj ifically to floods in the Ohio Valley, this report discusses also the
causes of floods and the p evention of damage by floods.

371.

*375.

*400.

416.

425:

The effects of ice on str) am flow, by William Glenn Hoyt. 1913. 77 pp., 7 pis. 
15c.

Discusses methods of measuring the winter flow of streams.

Contributions to the hydrology of the United States, 1914. N. C. Grover, chief 
hydraulic engineer. 1915. 225 pp., 17 pis. 30c. Contains:

*(e) A niethod of determining the daily discharge of rivers of variable slope, by M. R. Hall, 
W. E. Hall, and C. H. Piatee, pp. 53-65.

Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. (plarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United 
States, including analyses of the geyser water of Yellowstone National Park, hot springs in 
Montana, brines from Depth Valley, water from the Gulf of Mexico, and mine waters from 
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and 
Arizona, and California.

Equipment for cunent(-meter gaging stations, by G. J. Lyon. 1915. 64 pp., 
37pls. 20c.

Describes methods of ftistalling automatic and other gages and of constructing gage wells, 
shelters, and structures tQf making discharge measurements and artificial controls.

Contributions to the hydrology of the United States, 1915; N. C. Grover, chief 
hydraulic engineer. 1916. 181 pp., 9 pis. 15c. Contains:

(c) The relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W. 
Davenport, pp. 77-84.

*(«) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130.
(f) Conditions requiring the use of automatic gages in obtaining records of stream flow, by 

C. H. Pierce, pp. 131-139.1
Papers presented at tnp conference of engineers of the water-resources branch in December, 

1914.

Contributions to the hyjdrology of the United States, 1916. N. C. Grover, chief 
hydraulic engineer. 11917. 108 pp., 7 pis. Contains:

(a) The people's interest in water-power resources, by G. O. Smith, pp. 1-8.
*(c) The measurement of silt-laden streams, by R. C. Pierce, pp. 39-51. 

(d) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59.

The divining rod, a history of water witching, with a bibliography, by A. J. 
Ellis. 1917. 59 ppj lOc.

A brief paper publish® 1 "merely to furnish a reply to the numerous inquiries that are con 
tinually being received f^on all parts of the country" as to the efficacy of the divining rod for 
locating underground wafer.

Contributions to the hydrology of the United States, 1917. N. C. Grover, chief 
hydraulic engineer, j 1918. .Contains:

*(e) Hydraulic conversion tables and convenient equivalents, pp. 71-94,
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ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell, 
Director. 1885. xxxvi, 469 pp., 58 pis. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells,; by T. C. Chamberlin, pp. 125- 
173, pi. 21. Scope indicated by title.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell, 
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pis. $2. 
Contains:

*Irrigation in India, by H. M. Wilson, pp. 363-561, pis. 107-146. See "Water-Supply Paper 87.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 
Powell, Director. 1892. (Pts. II and III, 1893.) 3 parts. *Pt. Ill, Irri 
gation, xi, 486 pp., 77 pis. $1.85. Contains:

*American irrigation engineering, by H M "Wilson, pp. 101-349, pis. 111-146. Discusses 
the economic aspects of irrigation, alkaline drainage, silt and sedimentation; gives brief history 
of legislation; describes perennial canals in Idaho, California, "Wyoming, and Arizona; dis 
cusses water storage at reservoirs of the California and other projects, subsurface sources of 
supply, pumping, and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II, Accompanying 
papers, xx, 597 pp., 73 pis. $2.10. Contains:

*The potable waters of the eastern United States, by "W. J. McGee, pp. 1-47. Discusses 
cistern water, stream waters, and ground waters, including mineral springs and artesian wells.

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pis. 3 and 4. Dis 
cusses the origin and flow of mineral springs, the source of mineralization, thermal springs, 
the chemical composition and analysis of spring waters, geographic distribution, and the 
utilization of mineral waters; gives a list of American mineral-spring resorts; contains also 
some analyses.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Walcott, Director. 1898. (Parts II, III, and V, 1899.) 6 parts in 7 vols. 
and separate case for maps with Pt. V. *Pt. II, Papers chiefly of a theoretic 
nature, v, 958 pp., 172 pis. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-294, 
pis. 6-16. Discusses the amount of water stored in sandstone, in soil, and in other rocks, the 
depth to which ground water penetrates; gravitational, thermal, and capillary movements of 
ground waters, and the configuration of the ground-water surface; gives the results of experi 
mental investigations on the now of air and water through a rigid, porous medium, and through 
sand, sandstones, and silts; discusses results obtained by other investigators, and summarizes 
results of observations; discusses also rate of flow of water through sand and rock, the growth 
of rivers, rate of nitration through soil, interference of wells, etc.

' 'Theoretical investigation of the motion of ground waters, by C. S. Slichter, pp. 295-384, pi. 
17. Scope indicated by title.

PROFESSIONAL PAPERS.

*72. Denudation and erosion in the southern Appalachian region and the Mononga- 
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pis. 35c.

Describes the topography, geology, drainage, forests, climate, population, and transporta 
tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop 
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details 
of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee River 
basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta- 
hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of debris by running .water, by G. K. Gilbert, based on 
experiments made with the assistance of E. C. Murphy. 1914. 263 pp., 3 
pis. 70c.

The results of an investigation which was carried on in a specially equipped laboratory at 
Berkeley, Cal., and was undertaken for the purpose of learning "the laws which control the 
movement of bed load and especially to determine how the quantity of load is related to the 
stream slope and discharge and to the degree of comminution of the debris."

A highly technical report.
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105. Hydraulic-mining debris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 
34 pis. 1917. 50c. 1

Presents the results of an| nvestigation undertaken by the United States Geological Survey 
in response to a memorial from the California Miners' Association asking that a particular study 
be made of portions of the Sat aramento and San Joaquin valleys affected by detritus from torren 
tial streams. The report dfl ils largely with geologic and physiographic aspects of the subject, 
traces the physical effects, p: ist and future, of the hydraulic mining of earlier decades, the simi 
lar effects which certain oth >r industries induce through stimulation of the erosion of the soil, 
and the influence of the restr ction of the area of inundation by the construction of levees. Sug 
gests cooperation by several interests for the control of the streams now carrying heavy loads 
of debris.

BULLETINS.

*32. Lists and analyses of th^ mineral springs of the United States (a preliminary 
study), by A. C. Peale. 1886. 235 pp.

Defines mineral waters, lists the springs by States, and gives tables of available analyses.

*319. Summary of the controlling factors of artesian flows, by Myron L. Fuller. 44 
pp. 1908." lOc.

Describes underground reservoirs, the sources of ground waters, the confining agents, the 
primary and modifying factors of artesian circulation, the essential and modifying factors of 
artesian flow, and typical artesian systems.

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911. 
31 pp. 5c.

Discusses the expression of chemical analyses, the chemical character of water and the 
properties of natural waters; gives a classification of waters based on property values and 
reacting values, and discusses the character of the waters of certain rivers as interpreted directly 
from the results of analyses; discusses also the relation of water properties to geologic formations, 
silica in river water, and the character of the water of the Mississippi and the Great Lakes and 
St. Lawrence River as indicated by chemical analyses.



INDEX BY AKEAS AND SUBJECTS.
[A=Annual Reports; M Monograph; B=*Bulletin; P=Professional Paper; W=Water-Supply Paper

GF=Geologic Folio.]

Artesian waters: Essential conditions....................... A 5; B 319; W 44, 67, ]14
Bibliographies 1 .................................................. W 119, 120,163
California: Irrigation.................................................... AlOii,

11 ii, 12 ii; W 17, 18, 19, 43, 45, 46, 86, 89,
137, 138, 139, 146, 219, 375e, 400e, GF 138

Quality of waters.......................... W 116, 142, 237, 274, 338, 398
Surface waters................................................. A 12 ii,

13 iii, 16 ii, 18 iv; W 45, 46, 58, 81, 86, 116, 142,147,
162, 237, 274, 295, 296, 297, 298, 299, 300,426

Underground .................................................. Al6ii,
B 264, 298; W 45, 59, 60, 89, 112, 137, 138, 13-9, 
140, 142, 146, 213, 219, 222, 251, 338, 345A, 375a; 
398, 400e; GF 17, 39, 66, 101, 138, 163, 193

Chemical analyses: 2 Methods and interpretation... W 151, 236, 259, 274, 364; B 479 
Conservation......................................................... W 234, 400a
Debris reports.......................................................... P 86, 105
Denudation................................................................ P 72
Divining rod............................................................. W 416
Engineering methods ................................................. P86; Wl,

3, 8, 20, 41, 42, 43, 56, 64, 94, 95, 110, 143, 150, 180,
187, 200, 257, 337, 345e, 371, 375c, 400c and d, 425c

Floods...................................................... W147, 162, 334,426
India: Irrigation.................................................... A 12 ii; W 87
Ice measurements..................................................... W 187, 337
Irrigation, general............... A 10 ii, 11 ii, 12 ii, 13 iii, 16 ii; W 20, 22, 41, 42, 87
Legal aspects: Surface waters....................................... W 103, 152, 238

Underground........................'........................ W 122
Mineral springs: Analyses............................................ A 14 ii; B 32

Origin, distribution, etc................................... A 14 ii
Lists................................................ B32; W 114

Motions of ground waters........................ A 19 ii; B 319; W 67, 110, 140, 155
Pollution: By industrial wastes........................... W 179, 186, 189, 226, 235

By sewage................................................... W 72, 194
Laws forbidding.........................I.................. W 103, 152
Indices of..................................................... W 160

Profiles of rivers........................................................ W 44, 115
Sanitation; quality of waters; pollution; sewage irrigation..................... W 3,

22, 72, 103, 110, 113, 114, 144, 145, 152, 160, 179,
185, 186, 189, 194, 226, 229, 235, 236, 255, 258, 315

Sewage disposal and purification...................... W 3, 22, 72, 113, 185, 194, 229
Stream measurements. See tables, pp. iv-v, vi.
Underground waters: Legal aspects......................................... W 122

Methods of utilization.................... W 114, 255, 257, 258
Pollution................................ WHO, 145, 160,258

Windmill papers................................................ W 1, 8, 20,41,42

i Many of the reports contain brief subject bibliographies. See abstracts.
  * Many analyses of river, spring, and well waters are scattered through pubhcations as noted in abstracts.
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A canal, Oreg ...................
Alameda Creek, Cal...............
Agua Caliente Creek, Cal.........
American River, Cal..............
American River, Middle Fork,Cal. 
American River, North Fork, Cal. 
American River, South Fork, Cal. 
Anna Creek, Oreg................
Arroyo Seco (tributary to Los An-

gelea River), Cal..............
Arroyo Seco (tributary to Salinas

River), Cal....................
Ash Creek, Cal...................
Basin Creek, Cal..................
Bear Creek (tributary to Sacra 

mento River), Cal...............
Bear Creek (tributary to San

Joaquin River), Cal............
Bear Creek (Tule River basin),

Cal.............................
Bear River, Cal..................
Bear River canal, Cal...........
Beaver Creek, Oreg..............
Big Creek (tributary to North Fork

of Kings River,) Cal............
Big Creek (tributary to San Joaquin

River), Cal....................
Big Creek (tributary to South Fork

of Merced River), Cal..........
Black Canyon Creek, Cal.........
Boulder Creek, Cal..............
Burney Creek, Cal................
Butt Creek, Cal..................
Cache Creek, Cal.................
Calaveras River, Gal..............
Caliente Creek, Cal................
Canada Verde Creek, Cal..........
Carrizo Creek, Cal................
Cascadel Creek, Cal...............
Cherry Creek, Cal................
Chowchilla Creek, Cal............
Clavey River, Cal.................
Clear Creek, Cal..................
Clear Lake, Cal..................
Clover Creek, Cal.................
Coffee Creek, Cal..................

xv
IX 

VIII 

XIV 

XIV

XIII

XIV 

XV

IX

IX 

XIII

X

XIII

XI

X

XIII 

XIII

XV

X

XI

XI 

VIII 

VII 

XIII

XIII

XIV 

XII

X

VIII 

VIII

XI 

XI 

XI 

XI

XIII

XIV

XIII

XV

Page. 
Cold water Creek (tributary to

Temescal Creek), Cal.......... vm
Coldwater Creek (tributary to San

Gabriel River), Cal............ ix
Corral Creek, Cal................. xi
Cosumnes River, Cal............. xn
Cosumnea River, Noith Fork, Cal. xn 
Cotton wood Creek, Cal............ vn
Cotton wood Creek, Oreg........... xn
Cottonwood Creek, North Fork,

Cal............................. xin
Cow Creek, Cal.................... xm
Cow Creek, Little, Cal............ xin
Coyote River, Cal................ ix
Crane Valley reservoir, Cal........ xi
Cuyamaca Water Co,, 's flume..... vn
Deer Creek (tributary to Tulare

Lake), Cal...................... x
Deer Creek (tributary to Sacra 

mento River), Cal.............. xni
Devil Canyon Creek, Cal......... vm
Dinkey Creek, Cal................ x
Dog Creek, Oreg.................. xu
Drews Creek, Oreg............... xn
Drews Creek reservoir, Oreg...... xii
Dry Creek, Cal.................... xn
Dulzura conduit, Cal............. vn
East Fork. See name of main

stream. ........................
East San Pasqual ditch, Cal....... vm
Eel River, Cal.................... xiv
Eel River, Middle, Cal............ xiv
Eel River, South, Cal............. xiv
Eel River, South Fork, Cal....... xiv
Eleanor Creek, Cal................ xi
Eleanor Lake..................... xi
Elsinore Lake, Cal................ vin
Erskine Creek, Cal................ x
Escondido Mutual Water Co.'s

canal, Cal....................... vni
Fall River, Cal..........:........ xm
Falls Creek, Cal.................. xi
Feather River, Cal................ xin
Feather River, Middle Fork, Cal.. xni 
Feather River, North Fork, Cal... xm 
Feather River, South Fork, Cal... xm

xxxin
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Page. 
Fish Greek, Gal.................. ix
Fish Fork of San Gabriel River,

Cal........................... r .. ix
Fourmile Creek," Oreg............ xv
Fresno Flume & Lumber Co.'s

flumes (upper and lower), Cal.. xi 
Fresno River, Cal................. xi
Fresno River, North Fork, Cal.... xi
G canal, Oreg. ................... xv
Gato Creek, Cal.................. ix
Gerle Creek, Cal.................. xiv
Gobernador Creek, Cal....:....... ix
Golden Rock ditch, Cal.......... xi
Goodyear Creek, Cal.............. xin
Goose Lake basin, Oreg........... xn
Griffith lateral. -See G canal.
Grizzly Creek, Cal................. xm
Guejito Creek, Cal................. vni
Hamilton Branch, Cal............ xm
Hat Creek, Cal................... xin
Highlands (North Fork) canal, Cal. vin 
Hunter Creek, Cal................ xi
Illilouette Creek, Cal.............. xi
Indian Creek (tributary to Clavey

River), Cal.................... xi
Indian Creek (tributary to Feather

River), Cal.................... xm
Indian Creek (tributary to Kla-

math River), Gal............... xv
Iron Fork of San Gabriel River,

Cal............................. ix
Jawbone Creek, Cal............... xi
Kaweah River, Cal............... x
Kaweah River, East Fork......... x
Kaweah River, Marble Fork...... x
Kaweah River, Middle Fork...... x
Kaweah River, North Fork, Cal... x 
Kaweah River, South Fork, Cal.... x
Kern River, Cal.................. x
Kern River Power Co.' s canal, Cal. x 
Kern River, South Fork, Cal..... x
Kings River, Cal.................. x
Klamath Lake, Lower, Oreg....... xv
Klamath Lake, Upper, Oreg...... xv
'Klamath River,  al., Oreg........ xv
Knight Creek, Cal................. xn
Kosk Creek, Cal.................. xm
La. Grange Water & Power Co.'s

canal, Cal..................... xi
Licking Fork of Mokelumne River,

Cal............................. xn
Link River, Oreg................ xv
Little Cow Creek, Cal............ xm
Little Rubicon River, Cal......... xiv

Page. 
Little Santa Anita Creek, Cal..... ix
Little South Fork of Rubicon 

River, Cal..................... xiv
Little South Fork ditch, Cal...... xi
Little Stony Creek, Cal..'.......... XHI
LomaAbajo River, Cal........... ix
Los Angeles River, Cal........... ix
Lost River, Cal., Oreg............ xv
Lost River diversion canal, Oreg.. xv 
Lower Klamath Lake, Oreg....... xv
Lytle Creek, Cal................. vm
Mad-River, Cal................... xiv
Malibu Creek, Cal................ ix
Marble Fork of Kaweah River, Cal. x 
Mariposa Creek, Cal............... xi
Matagual Creek, Cal............... vm
Mattole River, Cal................ xiv
McCloud River, Gal.............. xin
Mentone Power Co.'s canal, Cal.

See Santa Ana River. 
Merced River, Cal................ xi
Merced River, South Fork, Cal... xi 
Middle Eel River, Cal............. xiv
Middle Fork. See name of main

stream.
Mill Creek (tributary to Santa Ana 

River), Cal.................... vm
Mill Creek (tributary to Sacra 

mento River), Cal.............. xin
Miller Creek (tributary to Kla 

math River), Oreg.......... ̂ .. xv
Miller Creek (tributary to Lost 

River), Oreg.................... xv
Modesto canal, Cal............... xi
Modoc Point canal, Oreg......... xv
Mokelumne River, Cal........... xn
Mokelumne River, Licking Fork, 

Cal............................. xn
Mokelumne River, Middle Fork, 

Cal............................. xii
Mokelumne River, South Fork, 

Cal............................. xn
Mono Creek, Cal.................. ix
Monrovia pipe line, Cal.......... ix
Montgomery Creek, Cal........... xm
Nacimiento Creek, Cal............ ix
Nelder Creek, Cal................ xi
North Branch or North Fork. See

name of main stream. 
North Drews canal, Oreg.......... xn
North Fork Creek, Cal............. xi
Oakdale canal, Cal................ xn
Olene wasteway, Oreg............ xv
Oregon Creek, Cal................ XHI
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Page.
Pacific Light & Power Corpora 

tion's canals, Cal.............. vni,ix
Pacoima Creek, Cal............... ix
Pajaro River, Cal................ ix
Pala Indian Reservation canal, Cal. vm 
Palermo Land & Water Co.'s canal, 

Cal............................. xin
Pilot Creek, Cal.................. xiv
Pilot Creek ditch, Cal............ xiv
Pine Valley Creek, Cal........... vn
Piru Creek, Cal.................. ix
Pitman Creek, Cal............... xi
Pit River, Cal................. xn, xm
Pit River, South Fork, Cal........ xm
Poso Creek, Cal................... x
Putah Creek, Cal.................. xitf
Redlands (South Fork) canal, Cal. vni 
Redwood Creek, Cal............. xiv
Reeve Davis flume, Cal........... xv
Relief Creek, Cal................ xn
Relief reservoir, Cal.............. xn
Rincon Indian Reservation ditch, 

Cal............................. vni
Rising River, Cal................. xni
Rock Creek, Cal................. xm
Rogers Creek, Cal................. ix
Rose Creek, Cal................... xn
Rubicon River, Cal............... xiv
Rubicon River, Little, Cal....... xiv
Rubicon River, Little South Fork, 

Cal............................. xiv
Rush Creek, Cal................. x
Russian River, Cal............... xiv
Russian River, East Fork, Cal.... xiv
Sacramento River, Cal............ xn
Salinas River, Cal................ ix
Salmon River, Cal............... xv
San Antonio Creek, Cal........... vni
San Antonio River, Cal........... ix
San Diego flume, Cal............. vn
San Diego River, Cal.............. vn
San Diego River, South Fork, Cal. vn 
San Dieguito River, Cal........ vn, vni
San Dimaso Creek, Cal............ ix
San Emigdio Creek, Cal..i........ x
San Gabriel River, Cal........... vin, ix
San Gabriel River, Fish Fork, Cal. ix 
San Gabriel River, Iron Fork, Cal. ix 
San Gabriel River, North Branch 

of North Fork, Cal............. ix
San Gabriel River, West Branch of 

North Fork, Cal................ ix
San Gabriel River, West Fork, Cal. ix 
San Jacinto River, Cal............ vm

Page. 
San Jacinto River, South Fork,

Cal............................. vni
San Joaquin River, Cal............ x, xi
San Jose Creek, Cal.............. ix
San Lorenzo Creek, Cal............ ix
San Luis Rey ditch, Cal.......... vni
San Luis Rey River, Cal.......... vm
San Luis Rey River, West Fork,
Cal. . . ................. vni

San Pasqual ditch, East, Cal..... vm
San Pasqual ditch, West, Cal.;... vm 
San Roque Creek, Cal............ ix
San Vincente Creek, Cal.......... vn
Santa Ana River and power canal,

Cal............................. vm
Santa Anita Creek, Cal........... ix
Santa Anita Creek, Little, Cal..... ix
Santa Clara River, Cal........... ix
Santa Maria Creek, Cal........... vm
Santa Maria River, Cal........... ix
Santa Paula Creek, Cal............ ix
Santa Ynez River, Cal............ ix
Santa Ysabel Creek, Cal........... vn
Scott River, Cal.................. xv
Scott River, East Fork, Cal....... xv
Seco, Arroyo (tributary to Los

Angeles River), Cal............. ix
Seco, Arroyo (tributary to Sajinas

River), Cal.................... ix
Sespe Creek, Cal.................. ix
Shasta River, Cal................. xv
Sly Park Creek, Cal............... xn.
Smith River, Middle Fork, Cal.... x v
Smith River, North Fork, Cal..... xv
Smith River, South Fork, Cal..... xv
South Eel River, Cal............. xiv
South Fork Creek, Cal............ xi
South Fork ditch, Cal............ xi
South Fork ditch, Little, Cal...... xi
South Fork flume, Cal............. vn
South Fork. See name of main

stream,. 
South San Joaquin canal, CaL.... xn
Spanish Creek, Cal............... xm
Sprague River, Oreg.............. xv
Spring Valley aqueduct, Cal...... ix
SquawCreek, Cal................. xm
Stanislaus River, Cal............. xn
Stanislaus River, Middle Fork, Cal. xn 
Stanislaus River, North Fork..... xn
Stanislaus River, South Fork, Cal.. xii 
Stanislaus & San Joaquin Water

Co.'s canal, Cal................. xii
Stony Creek, Cal................. xm
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Stony Creek, Little, Cal..........
Susanna Creek, Cal................
Sweetwater River, Cal.............
Swift Creek, Cal.................
Sycan River, Oreg................
Tejon House Creek, Cal...........
Temecula Creek, Cal.............
Temescal Creek (tributary to San

Dieguito River), Cal............
Temescal Creek (tributary to Santa

Ana River), Cal................
Tenaya Creek, Cal...............
Thomas Creek, Oreg..............
Tia Juana River, Cal............
Trinity River, Cal..............
Trinity River, East Fork, Cal.....
Trinity River, North Fork, Cal....
Trinity River, South Fork, Cal....
Triunfo Creek, Cal..............
Tujunga Creek, Cal.............
Tulare Lake, Cal................
Tule Lake, Oreg................
Tule River, Cal..................
Tule River, North Fork of Middle

Fork, Cal.....................
Tule River, South Fork of Middle

Fork, Cal.....................
Tule River, South Fork, Cal.......

XIII 

VIII 

VII 

XV 

XV

X
vin 

vm

VIII

XI 

XII 

VII

xv 
xv 
xv 
xv
IX

IX 

X

XV 

X

Page. 
Tuolumne River, Cal........... xi
Tuolumne River, North Fork, Cal. xi 
Tuolumne River, South Fork, Cal. xi 
Turlock canal, Cal............... xi
Tyler Creek, Cal................. x
Upper Klamath Lake, Oreg...... xv
Utica Gold Mining Co. 's canal, Cal. xii 
Van Duzen River, Cal.......... xiv
Ventura River, Cal............. ix
Waterman Canyon Creek, Cal.... vin
West Fork or Branch. See name

of main stream. 
West San Pasqual ditch, Cal..... vm
West Valley Creek, Cal.......... xin
Whiskey Creek, Cal.............. xt
White River, Cal................ x
Williamson River, Oreg........ xiv, xv
Wood River, Oreg.............. xv
Yager Creek, Cal................ xiv
Yosemite Creek, Cal............. xi
Yosemite Water & Power Co.'s

canal. See La Grange Water &
Power Co.'s canal. 

Yuba River, Cal................. xm
Yuba River, Middle Fork, Cal.... xni
Yuba River, North Fork, Cal..... xni
Yuba River, North Fork of North

Fork, Cal..................... xni
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